MMNHOBPHAYKW POCCIIA

®E[EPA/ILHOE MOCY,JAPCTBEHHOE BHOMKETHOE OBPA3OBATE/THHOE YUPEXIEHVIE
BbICLLIETO OGPA30BAHMSA

«BOPOHEXXCKUIA rOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3aBepytoLnii kadpegpoi
6UOPU3NKM U BUOTEXHOTOTNN
B.I Apmioxos

21.03.2022 .

PABOYASA NPOrPAMMA YYEBHOW AVUCLUUMNVHDI

51.B.[B.05.02 BuomemMo6paHbl 1 UX POJib B KNETOUYHbIX Npoueccax

1. Kog n HaumeHoBaHuMe HanpasneHus nogrotoekn 06.04.01 bruonorus
2. Mpodnnb noarotosku/cneynanusayma: 6nogursmka

3. KBanudumkaymsa BbiNnyCKHUKA: Marnctp

4. dopma o6yueHUA: ovHas

5. Kachegpa, oTBevaowas 3a peanvsayuio gUCUMnAnHbI: kaeapa 6uonsnkm n
GUOTEXHO0rMKn

6. CoctaBuTenu nporpammbl: HakBacvHa MapuHa AnekcaHgpoBHa, A.6.H. foUeHT

7. PekomeHgoBaHa: HayyHo-MeToANYECKMM COBETOM MeMKO-OMOI0rn4yeckoro akynsteTta
21.03.2022 r., npoTokon Ne 2

8. YueOHbIii roa: 2022/2023 CemecTtp(bl)/ITpumecTp(bl): 2



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Llenbio anucunninHbl ABASETCA OCBOEHME CTyAeHTamMu COBPEMEHHbIX NpeacTaB/ieHnii o
CTPYKTYPHO-(PYHKUMOHAIbHOW  opraHu3aumm 6uomembpaH M UX pPonnv B OCYLLECTB/IEHUU W
perynmpoBaHny KNeToUHbIX NPoLeccos.

3adayu y4ebHoU OuCyur/IuHbI:

- M3yunTb Kaccudmkaumio, coctaB, CTPYKTYpY, (OU3MKO-XMMUYECKMe CBOWCTBa, (OYHKLMM
MeMOpaHHbIX IMNUA0B, MeMOpaHHbIX 6enkoB, MeMOpaHHbIX Yr/eBof0B, OCOOEHHOCTU WX
MEXMOEKYNAPHbIX B3aUMOLENCTBUN;

- N3y4nTb METOAbI UCCNEef0BaHNSA MeEMOPaH;

- U3YyU4NTb MEXaHU3Mbl TpaHCNopTa BELLECTB U MOHOB Yepe3 MemMopaHbl;

- N3y4nTb pPosib BriomeMbpaH B npoleccax nepegayn nHopmauunmn B KIeTky,

- U3y4nTb POJIb BUOMMOpPaH B OCYLLECTBNIEHUMN U PerysiMpoBaHu MmeTabonnyecknx npoLeccos B
KneTke,

- U3YUYNTb POJSiIb BUOMEMOPAH B MEXKNETOUHbIX B3aUMOLENCTBUSAX;

- U3yuYnTb MeXaHU3Mbl PasBUTUSA NATOJIOTNIA OpraHn3Ma YenoBeka, CBA3aHHbIX C HapyLleHneMm
CTPYKTYPbI 1 OYHKLMIA MEMOBPAHHBLIX KOMMOHEHTOB.

10. MecTo yueOHOI1 gucuymnanHbl B cTpykType OOMM: aucumnavHa no Bbibopy.

[Onsa 0CBOEHUs [UCUMNAUHBLI CTYAEHTbl [AO0/KHbl MMETb MpeACcTaB/IeHUA O CTPYKTYPHO-
PyHKUMOHaNBHOW opraHu3aumMm GUOSIOTMYECKNX MONEKY/T, CTPOEHUN U (PYHKUUSAX KNeToK —
06BEKTOB HAy4HbIX WCCNefoBaHuii, (PU3MKO-XUMUYECKMX MeTogax aHaimsa COCTOSHUSA
o6uocuctem.

11. TlnaHupyemble pe3y/ibTaTbl OOYyUeHHS MO [JUCLMIUIMHE/MOAY/MIO (3HAHUS, YMEHHWs, HABBIKH), COOTHECEHHbIE C
TMIAHUPYEMBIMH pPe3yJibTaTaMHd OCBOEHUs1 06pa30BaTe/IbHOM MPOrpaMMbl (KOMIIETEHIIUSIMA) U UHMKAaTOPaMH WX JJOCTHXKEHUS:

Kopg, HasBaHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00yYeHus
KOMMNeTeHL 1N
MK-1 CnocobeH MK-1.1 AHanunsupyet u 3HaTb: COBpPEeMEeHHble npeacTaBfeHns o
nnaHupoBsaTtb paboTy obpabarbiBaeT CTPYKTYPHOW  opraHusauyyv  KOMMNOHEHTOB
1 BblOUpaTb MeToAbl nHdopmaLmto no 6uomembpaH " MexaHu3max nx
peLueHus TemaTtuke PYHKUMOHMPOBaHMWSA B HOopMme, npu
nccnenoBaTesibCKMx nccnefoBaHusa B BO34ENCTBUN (DU3NKO-XMMUYECKMX (DaKTOPOB
3a4ady afjekBaTHO BblbpaHHOW 06n1actm | M pasBuTUM  paga NaTo10rM4Yecknx
NOCTaB/IEHHbIM LiesIAM Hayk, B TOM YMC/le HAa | COCTOSIHWIA OpraHu3ma.

C YYETOM LUMPOKOTro MEXANCLUMUM/IMHAPHOM | YMETb: 1CMnonb30BaTb TeopeTnyeckne
NMOHUMaHWS YPOBHE 3HaHMA B 06n1actu 6uodunsnkn membpaH B
Npod)eCCUOHAITbHOV oyayLwen nNpodeccnoHasbLHO

obnactu nivnn
o06nacTn 06yyeHus, B
TOM Yuncne Ha
MEXANCLUMIMHAPHOM
YPOBHe

[esiTeNnbHOCTU, CBA3AHHOI C nccnefoBaHneM
CTPYKTYPHO-CDYHKLIMOHA/IBHOTO  COCTOSIHWS
MeM6paH K1eToK 1 X KOMMOHEHTOB B HOPME,
npy  BO3AENCTBUM  (PU3MKO-XUMUYECKNX
(hakTopoB M pas3BUTMM  MATOMOrMYECKUX
COCTOSIHWIA OpraHm3ma.

BnageTtb: HaBblkaMy BblAe/IEHNA Pa3NYHBbIX
membpaH, ucciefoBaHMsa WX CTPYKTYpPHO-
(PYHKUMOHANBHOTO COCTOSIHWMSA B HOPMe, Mpu
BO3AENCTBUM (HM3NKO-XMMUYECKMX (PaKTOPOB
W pasBATUM NATONOTMYECKUX COCTOSHWIA
opraHusMa 4YesoBeka.

12. O6bem AMCUMNNNHBI B 3a4eTHbIX eguHULax/yac. —2/72
dopma NPOMEXYTOUHOI aTTecTauun sadem
13. Tpy10eMKOCTb 110 BH/IaM yuebHOM paboThbl
TpyAoeMKoCTb

Bug yue6HoIn paboThl

Bcero

o cemecTpam

2 cemectp | [




AyaVNTOPHbIE 3aHATUS

16 16

nekuun

B TOM 4ucne: npakTnyeckmne

naboparopHble

16 16

CamocTosTenbHas paborta

56 56

B TOM Yucae: KypcoBas paboTa (NpoekT)

dopma NPOMEXyTOUHOI aTTecTauum
(3K3aMeH — ___4ac.)

nToro:

72 72

13.1. Copeprkanue JUCLUILIMHBL

Peanusauuns

pasgena

HavmeHoBaHue pasgena AVNCLUN/INHBI C
Ne n/n CopepxaHve pasgena AMCUnUnvHLI

AVNCLUN/INHBI MOMOLLbIO

OHNaiH-Kypca,
JYMK*
3. NTabopaTopHble 3aHATUA

1 BBefeHve B 6uodn3snky OnpegeneHne u QyHKuMnM 6romem6paH. MeTogpbl | YMK

mMemb6paH nccnegoBaHus 6uomembpaH: 6uoxmmuyeckune, | «buogmsmka
6uochmsnyeckne, reHeTnyeckme, puanonormyeckue, | memopaH»
NMMYHOJIOTMYECKNE. Brodmanueckne mMeToabl | https://edu.vsu.r
nccnenoBaHus MeMbpaH: AndppakuynoHHsie | u/course/view.p
(peHTreHoBckas andpakums, gudpakums HenTpPoHoB); | hp?id=7274
pe30HaHCHble  (4EepHbli  MarHUTHbLIA  PEe30HaHC,
3/1EKTPOHHBIA NapamMarHUTHbIV Pe30HaHC); ONTUYeckue
(abcopbumoHHas cnekTpockonus, duyopecueHumsa 1
mMeTon  (ONYOpPEecUEeHTHbIX  30HAOB,  Aucnepcus
ONTUYECKOTO  BPAaLlEeHusi,  KPYroBOM  AUXPOU3M,
NHpakpacHas crnekTpodoTomeTpurs);
andpchepeHynansHas CKkaHupyloLas
MUKPOKa/IOPUMETPUS; METOL PagvoaKTUBHbLIX METOK;
MEeTOZ MOAE/IMPOBaHNS MeMOpaH.
Bblaenexve n pasgeneHve 6rnomemMbpaH.
VaeHTndunkaums membpaH. BblgenenHne mMembpaH
spuTpounToB. OnTMYeckue MeToAbl uccefoBaHus
MeM6paH. D/IeKTPOHHO-MUKpPOCKONUYeckne MeToabl
nccnefoBaHus MembpaH. MpoToyHas
uuTtocthnyopumeTpuss B uccnegosaHum 6uomemopat.
dnyopecueHTHasa.MUKpOCKONUs B UcCnefoBaHuu
MeMO6paH.

2 CTpyKTypHO- Knaccudpykauus, coctaB, CTpykTypa, M dyHKumn | SYMK
hyHKUMOHaIbHasA MemMbpaHHbIX MMNuaos. ®as3oBble nepexobl AMNMAoB | «brodmanka
opraHusaums KOMNOHEHTOB | B Memb6paHe. JInoTponHbIii n | MembpaH»
6rnomembpaH TEPMOTPOMNHbLIAME30MOPhM3M NMNuAoB GruomembpaH. | https://edu.vsu.r

KuHkn, mexaHumsm wux o6pasoBaHus. CTpyKTypHas | u/course/view.p
acummeTpust  aunuaoB. CBsA3b  Mexay asoBbIM | hp?id=7274

COCTOSIHMEM  NMNnAaoB W pyHKUMeld  membGpaH.
Knaccudpmkaums, cTpykTypa, yHKUMM 1 NoKanm3auus
MeMbpaHHbIX 6eKoB. CTPYKTYPHO-PYHKLMOHAIbHas
opraHv3aums MmembpaHHOro Kapkaca 3puUTpoLMTapHOL
KNeTKU. XapakTepucTuka OCHOBHbIX 6enkoB
SpUTPOLUNTApPHOA MeMbpaHbl: CMeKTpuHa, akTuHa,
6enka  nosocbl 3, rnvkocpopuHos 1 ap.
XapaktepucTuka YrNeBOAHbIX KOMMOHEHTOB
6uomembpaH. CTpykTypa n yHKUUN Mia3maTnyeckmx
MembpaH Ha npuMepe MembpaH 3SpUTPOLMTOB.
OCOGEHHOCTM MEXMONEKYNSAPHBIX B3aMOLENcTBuii B
MeMbpaHax. ®Pusnyeckne 0CHOBbI BHYTPUMEMOPaHHbIX
B3aMMOAeiCcTBuiA. Jlunna-nunugHble, 6enoK-nmnnuaHble
N 6en0K-6esKoBble B3aMMOAENCTBMS B MeEMOBpaHax, ux
posib B (DYHKLMOHNPOBaAHUN 6uoMeMbpaH. MoHATne 06




aHHYNApHbIX nunuaax. MNMoHaTue o padptax. Passutne
NPeAcTaB/feHUn O  CTPYKTYPHOW  OpraHusaumm
6nomembpaH. Mopgenu 6uomembpaH: [LdaHuannu wu
[aBcoHa, PobeptcoHa, 3uHrepa u HMWKoNbCOHa,
KoHeBa v coTp. 1 gp.

CTpyKTYpHO-(hYHKUMOHaIbHAaA OopraHu3aumMa mMmemopaH
KNeToK KPOBMU. Wccneposaxmne CTPYKTYPHOrO
COCTOSIHMSA  3pUTPOLUTaPHbLIX U NUMAOLUTAPHbIX
MeM6paH ¢ NOMOLLbI0 d)IYOPECLEHTHbLIX 30HA0B.

Mem6paHHbIii TpaHcnopT

O6uWwaa xapakTepucTMka MPOLECCOB TpaHcrnopTta
BellecTB uyepe3 MembpaHy. [Bwkywme cuibl K
MeXaHU3Mbl MemMbpaHHOro TpaHcrnopTa.
TepMogMHaMUYECKNE  YpaBHEHWS U KpUTEpUn
MPOLECCOB MACCUBHOTO W aKTMBHOIO TpaHCcMopTa.
MaccyBHbI  TpaHCNoOpT  BewecTB.  [laccuBHbIl
TpaHcnopT NOHOB. YpaBHeHus anddysmnum,
NPOHULLAEMOCTH, KOHCTaHTa NPOHNLL@EMOCTH.
VHAYLUMPOBAHHBIA MOHHBIA TpaHcnopT. [oABuXHbIe
NepeHoCUNKM (noHodhopsl). Vicnonb3oBaHue
MOHOOOPOB B MCCeA0BaHMAX MeMOpaH 1 MeanuuHe.
VIOHHbI/A TpaHCNOPT 4Yepe3 CesfieKTMBHbIE KaHaslbl.
Knaccngmkaums  WOHHbIX  kaHanoB.  CTPYKTYpHO-
bYHKUMOHa/TIbHAsA  OpraHuM3aumsi  WMOHHbIX  KaHasl0B
Memb6paH (noTeHumansasMcuMble KasimeBble,
HaTpueBble, Ka/bLMeBble KaHanbl). [uUcKpeTHoe
onuMcaHue TpaHCNopTa Yepe3 WOHHbIE  KaHasibl.
AKTUBHbIA ~ TpaHcnopT.  [lepBUYHO-M  BTOPUYHO-
aKTMBHbIA TpaHcnopT. CTPyKTypa, PYHKLMOHA/IbHbIE U
dusnko-xmmmyeckne ceoictea Na, K-ATdasbl n Ca —
ATda3bl. MonekynsipHble 0CHOBbI (OYHKLMOHNPOBAaHUS
CUCTEM BTOPUYHO-aKTMBHOrO TpaHcnopTa. [lepeHoc
yepe3 MeMbpaHy MakpoMOJIEKY/T U YacTuLl,: 3K30LUTO3
N 3HA0LMNTOS.

OnpegeneHve ypoBHS (OYHKUMOHa/IbHOW aKTMBHOCTM
Ca-AT®a3bl 1 Na,K-AT®asbl 3puTpoumuTapHbIX W
NnMdoumnTapHbIX MeEMOpaH.

JYMK
«Brnodmsrka
Memb6paH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

Mpo6nembl nepegayn
NHhopMaLMKn B KNETKY

O6llas  xapakTepucTuka MNpOLECCOB  Nepedauu
MHGopMaumn B kneTke.  CUrHaNTpaHCAyKTOpHbIE
CUCTEMbI KNeTKN. MOoHATE O NEePBUYHBIX N BTOPUYHBIX

MecCeHKepax. Knaccudgomkaums, 0CO6EHHOCTY
CTPYKTYPHO-(PYHKLMOHaTbHO opraHusaumm
MeMOpaHHbIX peLenTopoB. XapaktepucTuka

afleHnnaTumMknasHoro nyTv nepejays curHana B
KneTky. Xapakrepuctuka OCOMHO3UTUAHOIO MyTK
nepefjaun curHana B KieTky. Pofb akTuMBHbIX hOpMm
KMc/iopoga B Npoueccax CUrHasIbHOM TpaHCAyKUUW.
MyTn HeporymopasibHON perynsauum yHKUMIA KNeTok.
OnpefeneHve ypoBHSA WMOHOB KasibLMsA B KNeTKax B
HOpME W nocse BO3[EWCTBUA  (PU3NKO-XUMUYECKUX
(haKTopOB.

JYMK
«buodumsrka
MembpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

Ponb 6uomembpaH B
oCyLlecTB/IeHUN
MeTabonnmyeckunx
NpPOoLECcCcoB B K/eTke

Yuyactue KOMMOHEHTOB 6ruomembpaH B
OCYLLECTB/IEHNN WU pPEerynnpoBaHnnM MeTabo/IMuyecknx
npoLeccoB B kneTke. AACOPOLNOHHBIA TUN perynsaumm

MeTabonmama. MNoHsTne o] mMeTabosoHe,
m3nonorMyeckoe  3HayeHne ero  06pasoBaHusl.
MpoCcTpaHCTBEHHO-CTPYKTYpHas opraHusaums

bEPMEHTHBbIX ~ cUCTeM  kNeTkn  (Ha  npumepe
rMUKONNTUYECKOTO KoMMnekca W uukna Kpeb6ea).
ViccnepoBaHne YpOBHS KaTa/IMTUYECKOW aKTMBHOCTM
naktatgermgporeHasbl M CyKUMHaTAermgporeHassl
NMMAOLMTOB B HOPME K Moc/e BO3AencTBust pusmko-
XUMUWYECKMX areHToB.

AYMK
«buodmsnka
MeMbpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274




Ponb mem6paH B
MEXKNETOYHbIX
B3aMOAENCTBUSIX

OCHOBHblE (DOPMbI MEXK/TETOUHBLIX B3aUMOAENCTBUIA.
Ponb kOMNOHEHTOB 6GuMomMemb6paH B OCYLLECTBEHWM
MEXKNETOUHbIX B3aumoeincTeuii. MpukpenuTesbHble,
3anuparoLime N KOMMYHUKAUMOHHBIE KOHTaKTbl Mexay
kneTkamu. AfresmHble 6e/lkn MembpaH: UHTErpuHbl,
KagrepuHsl, CeNeKTUHBI, NMMYHOT100Y/INHBI.
OnpegfeneHve ypoBHS PELENTOPOB Ha MOBEPXHOCTM
nuMmdoumnTapHelx  MembpaH B HOpMe UK nocne
BO34€eNCTBUSA M3UKO-XMMNYECKNX areHTOB.

JYMK
«buodmsrka
MeMbpaH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

MeauumnHCKMe acnekTbl
61ohn3ankn memopaH

Cnoco6bl mogucmkaumm NPUPOAHbLIX U UCKYCCTBEHHbIX
MembpaH. CBob6oaHOpaavKaibHOeNepoKCuaHoe
OKMC/IEHME NUNMAOB MeMb6paH B HOpMe UK npu
naTonornyeckmx npoueccax. AKTMBHble  (DOPMbI
KMC/IOpo4a, MexaHusMm ux o6pas3oBaHusi, CBOICTBA,
nytm  ytwavMsaumm, pPoOsib B PerysimpoBaHun
MeTaboNMyecknx  MNpoLeccoB B  BuocucTtemax.
AHTUOKCMAAHTBI, WX Knaccudukaums, nokanusaums,
CBOWCTBa, MexaHuM3Mbl OMOMIOrMYECKOro [AENCTBUS.
MoHATME 0 NpoOoKCHUAaHTax N OKUC/TUTENIbHOM CTpecce.
Pepokc-perynsumss  —  OAMH M3 MEXaHW3MOB
perynnpoBaHus MeTaboIMUEeCKNX MpOoLLEeCCOoB.
MaTtonorMm  opraHu3Ma u4esioBeka, CBA3aHHble C
NHTEeHcudrkaumei CB060AHO-paMKasIbHbIX
npoueccoB. KnetouHasa rubenb. Anonto3. Hekpos.
Aytogparns. Posib  KOMMOHEHTOB 6GuomembpaH B
peasM3aunm NPoLLEeCCOoB KNeTOYHOR rnbenn.Matonormm
opraHusma 4esioBeka, CBA3aHHble C YCUIEHWEM U
ocnabneHnem  MpoOLEcCoB  KMEeTOYHOW  rnbenwu.
Perynauus npoLeccos KNEeTOYHOIA rmeenn.
ViMMmyHOnaTtonorum,  CBs3aHHble C  HapylleHuem
CTPYKTYpbl M OYHKUMIA MemMbpaH KIeToK 4YenoBeka.
MaTtonorMm 4enoBeka, CBSI3aHHble C HapyLIEHUSIMM
MOHHOTO roMeocTasa KMeToK M (OYHKLMOHUPOBaHMSA
MeMOPaHHbIX TPAHCMOPTHbLIX CUCTEM.

VccnepoBaHue WNHTEHCUBHOCTM cBO6GOAHO-
paavkasibHbIX npoLeccos Ha NOBEPXHOCTU
SPUTPOLUMTAPHBIX U JIMMIOUNTAPHBIX  KETOK.
ViccnepoBaHve yPOBHSA aHTUOKCUAAHTHBIX (DEPMEHTOB
3pUTPOLMTOB ¥ NMMOLMTOB nocne BO3AENCTBMSA
PUINKO-XUMUYECKNX thakTopoB. ViccnepoBaHue
aHTUpaguKasbHOM aKTMBHOCTU NekapCcTBEHHbIX
npenapaTos. VccneposaHve CTPYKTYPHO-
PYHKUMOHANbHBIX  MOAUMUKaLMIA  3pUTPOLMTAPHBIX
Mem6paH B NPUCYTCTBMMN /IEKAPCTBEHHbIX NPEnapaTos.
ViccnepgoBaHve MapkepoB anonto3a  siMmcounTos,
MOANMUMPOBaHHbIX BO3AENCTBMEM dr3uko-
XUMUYECKNX areHToB.

JYMK
«Brnodmsrka
Memb6paH»
https://edu.vsu.r
u/courselview.p
hp?id=7274

13.2. Tembl (pa3Aenbl) JUCLMILIAHEL U BUBI 3aHATUN

Neo
n/n

HanmeHoBaHve TeMbl
(paspena) AvcumnanHbl

Nekyynmn

JTabpaTtopHble CamocTosiTenibHas
3aHATUS paboTa

Bcero

1

BBegeHne B 6uopn3snky
MemMbpaH

4 8

12

CTpyKTYypHO-
(QYHKLMOHasIbHas
opraHusaumsa KOMNOHEHTOB
6uomembpaH

14

Mem6paHHbIi TpaHcnopT

Mpob6nemsbl nepesayu
WH(popMaLnn B KNeTky

10

Ponb 6uomem6paH B




OCYLLECTBNIEHNU
MeTabo/mM4Yeckux NpoLeccoB

B KNeTke
Ponb mem6paH B
6 MEXK/TeTOYHbIX - 8 8
B3aMMOAEeNCTBMAX
7 MeanumHckme acnekTbl 4 8 12
6rnodmsnkn membpaH
WToro: 16 56 72

14. MeToanuyecKkue ykasaHuUA AN 0Gy4aroLWmnXca no 0CBOEHNIO ANCLUNJIUHDbI:

N3yueHne aucumnnunHbl «Buodmsmka MembGpaH» npedycMaTpuBaeT NPOBeAeHVE 1labopaTopHbIX 3aHATUIA U
CaMOCTOATE/IbHYI0 paboTy CTyAeHTOB. BbinosiHeHMe nabopaTtopHbiXx paboT u  camocTosATesibHas paboTta
OCYLLECTBNAKTCA C MCNOJIb30BaHNEM YYEOHbIX MOCOOWMIA, ykasaHHbIX B M.15 n n.16. CTyAeHTbl BbINOAHAOT
nabopaTopHble paboTbl, OTBEYAIOT HA TECTOBbIe 3a/jaHus, BbINOHAIOT 3a4aHuns TekyLLen aTTectaumn.

CTyfeHTbl camoCcTosATe/IbHO npopabaTbiBatloT U yCBanBalOT TeOpeTUYECKMe 3HaHWA C UCNOJ/Ib30BaHNEM
pekomMeHayemMol y4ebHoin nntepaTtypbl, y4e6HO-MEeTOANYECKMX NOCOOUIA, COrnacHo ykasaHHOMY cnucky (n.15 u
n.16).

Ha nabopaTopHbIX 3aHATMAX CTyAEeHTbl /M60 MHAMBUAYaNnbHO, /M60 B cOCTaBe Masioli rpynnbl
BbIMOSIHAIOT y4ebHO-uccnegoBaTenbCckylo paboTy. B xoge BbINOHEHUS fabopaTopHbiX pPaboT CTyAeHThI
npruobpeTalnT HaBblkM ObpalleHus ¢ 6uonornyeckummn obbekTamu, nabopaTopHbIM - 060pyLOBaHNEM U
WHCTPYMEHTapueM, CaMOCTOATEe/IbHO  OCYLLECTBAAIOT  3KCMEPUMEHTbI, PErncTpupyloT, aHanausupylT K
NHTEPNPETUPYIOT pe3ynbTaTtbl 6uodunsnyecknx nccnefoBaHuii MeMOpPaHHbIX KOMMOHEHTOB KeTku. PesynbtaTthl
yuebHO-uccnefoBartesibCkoii paboTbl, BK/OYAs HeO6XoAMMble pacyeTbl, 3aK/YEeHWs M BbiBOAbl, OTBETbl Ha
BOMpocChl (3agaHns) ohopMasoTca B pabouyeil TeTpaau CTyAeHTa B BuAe MPOTOKoNa mccnefoBaHus. B koHue
nabopaTtopHOro 3aHATMA pesynbTaTbl U MaTepuasibl  y4ebHO-nccnegoBaTenbckoii paboTbl  OKNaAblBalOTCA
npenogasartesito, Npu Heo6XoAMMOCTM 06CYyXAalTca B rpynne (0T4eT O NnabopaTtopHOM 3aHATMM). B criyuvasix
npornycka NnabopaTtopHOro 3aHATUA N0 KakMM-IM60 NpUYMHaM CTyAeHT 06s3aH ero caMOCTOATEsIbHO BbIMNO/IHAUTL
noj, KOHTPOJIEM NpenojasaTtesis BO BpeMs MHAVBUAYa/IbHbIX KOHCY/IbTauui.

Tekywasa atrectaums obecrneymsaeT NPOBEPKY OCBOEHUA y4ebHOro mMaTepuasia, npuobpeTeHus 3HaHW,
YMEHUA W HaBbIKOB B MpoLecce ayAuTOpHO W CaMOCTOSTEeNbHON paboTbl CTyAeHTOB, (QOpPMMPOBaHUS
KOMMNETEHLMIA.

Tekywasa atrectaymsa no gucuunamHe «brnodmanka membpaH» npoBoauTcsa 1 pasa B cemecTp. Tekylime
aTTecTauMm BKIOYAKT B cebsa perynsipHble OT4YeTbl CTYAEHTOB MO sabopaTtopHbiM paboTam, BbINOSHEHUE
TECTOBbIX U MHbIX 3afaHnii K pasgenam AUCUUNANHLI.

Mpn noaroToBke K Tekywein arrecTtaumum CTyAEeHTbl M3y4yalT W KOHCNEKTUPYIOT PEKOMEHAYEMYIO
npenogasatenieM y4yebHyl nuTepaTypy no Temam 1abopaTtopHbIX 3aHATWIA, CamMOCTOSATE/NIbHO OCBauBalT
NOHATWIAHBIN annapar.

MnaHvpoBaHWe W OpraHnsaums TeKyWwuX aTTecTauun 3HaHWi, YMeHW M HaBbIKOB OCYLLECTBNAETCA B
COOTBETCTBMU C cofepxaHvem paboyeil nporpaMMbl W KaneH4apHO-TEMATUYECKUM MJIAaHOM C NPYMEHEeHneM
hoHAA OLEHOYHbIX CPeAcCTB.

Tekywasa attectaums sBnseTcs o6s3areflbHONM, ee pe3y/bTaTbl OLEHNBAKOTCA B 6a//IbHOM cucTeme 1 no
peweHnto  kadpeapbl MOTyT ObiTb YYTEeHbl MpPWM MPOMEXYTOYHOW aTTecTauum obydarowmxca. Popmoii
MPOMEXYTOYHOI aTTecTaunm 3HaHWi, yMEHNIA N HABbLIKOB 06yYaloLLMXCs ABNSEeTCS 3a4eT.

OcBoeHVe cofepXaHus  OUCUMMIMHBI - OCYLLECTBASIETCA C  UCMONb30BaHWEM  AUCTAHLMOHHbIX
obpasoBartenbHbix TexHosorui (JOT) — aneKTpoHHOro yye6Horo kypca «brodmarka membpaH», pacnosioxXeHHOro
no agpecy: https://edu.vsu.ru/course/view.php?id=7274 Ha noptasie «3NEKTPOHHbIA yHuBepcuteT BIY». MNepepg,
HayasIoM y4eb6HbIX 3aHATUA 00YHaOLWNIACA [OTDKEH:

1. MpoBepuTb HaMume goctyna K Kypcy. B cnyyae BbisiBNeHus npobieMm CBOeBpeMEHHO 06patuTbCs K
npenogasartesnto Ui B CNYX0y TEXHNYECKON NOALEPXKKN.

2. N3yuntb nHTEpQENC Kypca, 3HaTb CNocobbl B3auMOAENCTBMS C npenogaBaTesieM B pamkax JYK:
coobuleHne Ha hopyme, OTrnpaBKa JIMYHOro coobLeHus, yaT.

3. O3HakoOMUTLCA C Uefnblo K 3ajadyamy AUCUMNIIMHBI, NepeyHeM OpPMUPYEMbIX KOMMNETEHLMA U
pe3ynbTatoB 06yyeHus, NPorpamMmont AUCLUM/INHBI, KasleHAAPHbIM M1aHoM, TPaeKTopuein 0CBOEHUS AUCLUNIVHBI,
KOMM1IEKCOM BOMPOCOB M TPE6OBaHWUIA 4715 MPOMEXYTOUHOM aTTecTaumu.

4. O3HaKOMUTLCS C MNEepevyHeM OCHOBHOW W [OMOMHWUTENbHON NuTepaTypbl, @ Takke ChUCKOM
3M1EKTPOHHbIX 06pa3oBaTesibHbIX PEeCcypcoB, HEOOXOAUMbIX A1 OCBOEHUS AWUCLMMAAWHBLL. [oayunTb JOCTyn K
31EKTPOHHBIM 6MB/IMOTEYHBIM CUCTEMAM, Ha KOTopble odhopmrieHa nognucka ®re0Y BO «BIY».

15. lepeuyeHb OCHOBHOW U [AONOJIHUTE/ILHOW NUTepaTypbl, PECYPCOB WHTEPHET,
Heo6Xo4NMbIX A1l OCBOEHUS AUCLUUN/IUHDI



a) OCHOBHasa nuTepaTypa:

Ne n/n NCTOYHMK

Apmioxos B.I". buogpusuka: y4ebHuK 01151 BY308 / nod ped. B.I. Apmioxosa. - M. :
Akademudeckuli npoekm, 2009. - 294 c.

1

6) Aono/HWUTE/IbHaA MTepaTypa.

Ne n/n VICTOYHUK

HaksacuHa M.A. MexaHu3MbI k/iemo4HoU aubesiu: anonmos, aymoghazusi, HEKpPOo3:

2 y4eb.nocobue / M.A. HaksacuHa, B.I". Apmioxos. — BopoHex : Mis3damesbckuli dom By, 20109.
—164c.
Apmioxos B.I. CmpyKmypHO-hyHKUUOHa/IbHOE COCMOsIHUE BUOMEMOPAaH U MEXK/IeMOYHbIE

3 B3aumoodeticmsusi : y4eb.nocobue / B.I. Apmioxos, M.A. HaksacuHa. — Boporex : VML BIY,
2008. — 156 c.
Apmioxos B.I". buosioaudeckue MembpaHbl: CmpyKkmypHasi ope2aHu3ayusi, hyHKyuu,

4 MooughuKayusi (husUKO-XUMUHECKUMU azeHmamu : y4eb.rnocobue. / B.I. Apmioxos, M.A.

HaksacuHa. — BopoHex: /130-80 BopoHex.2oc. yH-ma, 2000. — 296 c.
Py6buH A.B. buothusuka : 8 2 m. T. 2: buoghu3uka K/1emoyHbix rpoyeccos : yyeb. / A.b.

° Py6UH.3-€ u30. - M. : Hayka, 2004. T. 2. — 469 c.

6 MousnekynspHas 6uosoausi knemku : 8 3 m. / b. Ansbepmc [u dp.]. — M. : Mup, 1994. — T.1. —
517c.

7 FeHHuc P. BuomembpaHsi: MoJleKy/ispHasl cmpykmypa u ¢hyHkyuu / P. 'eHHuUc. — M. : Mup,
1997. — 624 c.

8 Manbyes M.A. MexkaemoyHble s3aumodedicmsusi / M.A. MNanbyes, A.A. VIBaHos8. — M.:

MeduyuHa, 1995. — 224 c..

B)MH(pOpPMaLMOHHbIE 3/IEKTPOHHO-06pa3oBarteibHble pecypcbi(0ULnanbHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3H6 Bl'Y
2 Elibrary.ru — HayyHas asiekmpoHHasi bubsiuomeka

https://edu.vsu.ru/course/view.php?id=7274 — 3YMK «buoghusuka membpaH» Ha rniamgopme
«3/1IEKMPOHHBIU yHUBEpcumem Bl'Y»

lMokposckuli A.A. KnemoyHasi cueHasusayusi [371eKkmpoHHbIl pecypc]: y4ebHoe nocobue/
lMokposckuli A.A., Tumosa H.M.— 371ekmpoH. mekcmosble daHHble.— KpacHOSIPCK:
Cubupckuli thedepasibHbIl yHusepcumem, 2019.— 116 ¢.— Pexum docmyrna:
http.//www.iprbookshop.ru/100031.html.— 35C «IPRbooks»

Buodhusuka [S1eKmpoHHbIl pecypc]: y4ebHUK 0151 8y308/ B.I". Apmioxos [u 0p.].— 371eKmpoH.
5 mekcmosble daHHble.— Mocksa, EkamepuHbypa: Akademuueckul NMpoekm, [enosas KHU2a,
2016.— 295 c.— Pexum docmyna: http.//www.iprbookshop.ru/60018.html.— 35C «IPRbooks»

16. MepeyeHb y4eb6HO-Memoduyecko20 o6ecneyeHusi 0711 camocmosimesibHoli pa6omabl

Ne n/n VICTOYHNMK

Apmioxos B.I". buogpusuka: y4ebHuUK 01151 BY308 / nod ped. B.I. Apmioxosa. - M. :
Akademuydeckul npoekm, 2009. - 294 c.

HaksacuHa M.A. MexaHu3MbI k/iemo4HoU aubesiu: anonmos, aymoghazusi, HEKpPOo3:

2 yueb.nocobue / M.A. HakgacuHa, B.I. Apmioxos. — BopoHex : VIzdamesibckuli dom BIry, 2019.
—164c.
Apmioxos B.I. CmpykmypHO-(hyHKYUOHA/ILHOE COCMOSIHUE BUOMEMOPaH U MEXK/1emOoYHble

3 B3aumoodelticmsusi : y4e6.nocobue / B.I. Apmroxos, M.A. HaksacuHa. — BopoHex : UL BrY,
2008. — 156 c.
Apmioxos B.I. Buosoauyeckue membpaHbl: CmpyKkmypHasi op2aHu3ayusi, hyHKyuU,

4 Modudbukayusi (hu3UKO-XUMUYECKUMU azeHmamu : y4eb.nocobue. / B.I. Apmioxos, M.A.

HaksacuHa. — BopoHex: V130-80 BopoHex.2oc. yH-ma, 2000. — 296 c.

17. OOGpasoBaTtesibHble TEXHOJ/IOTUNU, WUCNONb3yeMble MNpuU peanusauum ydyeoOHOI
OAVCUMIJINHBLI, BK/IOYasA [UCTAHUUOHHble o6Gpa3oBaresibHble TexHonorun (AOT,
3neKTpoHHoe o6yuyeHue (30), cmewaHHOe OGyUYeHue):

OcBOeHUe cogepXaHnsa AMCUMMAVHBI OCYLLECTBSIETCS C MCMNO/Ib30BAHMEM AMCTAHLUMOHHbLIX 06pasoBaTefbHbIX

TexHonoruii (4OT) — 3NeKTPOHHOTO y4ebHOro kypca «buodmsmka membpaH», pacnosioXeHHOro no aapecy: https:/
edu.vsu.ru/course/view.php?id=7274 Ha nopTane «DNEKTPOHHbIA YHUBEPCUTET BITY».



http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=

18. MaTepuanibHO-TEXHUYECKOE oGecneyeHe AMCUMNINHDI:

YyebHas ayantopus s NpoBeAeHUs 3aHATUIN CEMMHAPCKOro Tna (1abopaTopHbIX 3aHATUIA, TEKYLLLEro KOHTPOSIA
1 NPOMEXYTOYHOI aTTecTauumn)

CneuunanunsmpoBaHHas Mebenb, nabopatopHas nocyaa, pH-meTp noptaTuBHbli HI83141, mukpockonbl Mukmeg,
CnektpodotomeTp M3-54-00 Yd, nporpamMmMHO-METOAMYECKMIA KOMMIEKC OUOXUMWUIIIOM.aHaNn3a, LeHTpudyra

Eppendorf, weikep-nHkyb6atop ans nnadweta Elmi SHAKER ST 3

19. OuyeHouUHbIe cpeacTBa ANA NPOBeAEHNA TEKYLLEe N NPOMEXYTOYHOW aTTecTayuii

coflepXXaHnmeM cneayrLwmnx pasgaesioB AUCUUNNHGI

MopsSiAOK OLEHKM OCBOEHUS 06y4aloLMMUCS Y4yeBHOro MaTepuana onpegaensiercs

HanmeHoBaHue
WHavkaTop(bl)
Ne pasgena
/n AUCLMNAMHI KomneTteHuus(n) [OCTXKEHNA OueHouHble cpeacTBa
KOMMEeTEHL MM
(Moayns)
MK-1: CnocobeH
nnaHupoBaTb paboTy MK-1.1:
1 BblbMpaTb MeTOAbI AHanmsnpyeT u
peLueHus obpabartbiBaeT NHanBrnayanbHble 3aaHus
uccnenoBaTesibCKmx NHhopMaumio no NabopaTtopHble paboTsl
3a4ady afjekBaTHO TemMaTtuke TecToBble 3afaHKA
nocTaBNEHHbIM uccnefoBaHus B Bonpocbl 418 KOHTPOJ/IbHbIX
BeepgeHve B LeNsim ¢ yyeTom BblOpaHHoOW pa6oT
1. | 6uochmauky LLUMPOKOro obnacTtu Hayk, B
MembpaH NOHMMaHNS TOM 4Yncse Ha
npodeccnoHasibHON | MeXaucumnInHapH
obnactu nivnn OM YpOBHe
06/1acTn 06yYeHus, B
TOM YuC/e Ha
MEXANCLUMNIMHAPHO
M ypOBHe
AK-1: Crioco6eH NHpguBnayanbHble 3agaHns
. JTabopatopHbie paboTbl
nnaHmposaTb paboty MK-1.1:
1 BblbpaTb MeTOAbI AHanusnpyeT u TecTosble 3aAaH1A
Bonpocbl 45151 KOHTPO/IbHbIX
peLueHus obpabaTbiBaeT 60T
ncciefoBaTenbCKmx NHopMauumio no pa
3aja4y afeKkBaTHo TemaTtuke
CTpyKTypHO- nocTaB/IEHHbIM nuccnefoBaHus B
oyHKUMOHaIbHas Lensm ¢ yuetom BblOpaHHOM
2. | opraHusauus LLUMPOKOro obnacTu Hayk, B
KOMMNOHEHTOB NOHMMaHWSA TOM yucse Ha
6uomembpaH npoheccuoHasnibHOM | MEXANUCLUNIMHAPH
obnactn n/vnm OM ypoBHe
obnacTtu obyyeHus, B
TOM uKce Ha
MEeXANCLUMIMHAPHO
M YPOBHEe
3. | MemMb6paHHbIii MK-1: CnocobeH MK-1.1: VHameuayanbHble 3a4aHus
TpaHcnopT nnaHupoBaTtb paboTy AHanmsnpyeT 1 TecToBble 3afaHKA
1 BbIGUpaThL MeToapb! obpabartbiBaeT Bonpocbl 418 KOHTPOJ/IbHbIX
peLleHns NHhopMaumio no pa6ot
uccnefoBaTebCKmx TemaTuke
3a4ay afjekBaTHO uccnefoBaHus B
NoCTaB/IEHHbIM BblOpaHHOW




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNNHBI
KOMMEeTEHL MM
(Moayns)
Lensm ¢ yyeTom
LUMPOKOTO o6nacTu Hayk, B
NOHMMaHWSA TOM yuc/e Ha
npocheccuoHasnibHOM | MEXANUCLUNIMHAPH
obnacTtun n/vnm OM ypoBHe
obnacTtu obyyeHus, B
TOM uuce Ha
MEeXANCLUMIMHAPHO
M YPOBHE
MK-1: CnocobeH VHomBrayasibHble 3aaHuA
nnaHnpoBaTb paboTy AK-1.1- NabopaTtopHble paboThl
1 BblGMpaTb METOAbI o TecToBblE 38 8aHUA
AHanunsupyet u
peLleHus Bonpocbl 4515 KOHTPOsIbHbIX
obpabaTbiBaeT
nccnenoBaTeibCkmx pa6ot
MHhopmaumto no
3a4ady afeKkBaTHO
TemaTtuke
nocTaBNEHHbIM
Mpobnembl nuccnefoBaHus B
Lensm c y4eTom o
nepegauv BblGpaHHoOI
4. LLINPOKOTO
nHdopmauum B o6nacTu Hayk, B
KneTky NOHVMaHIA TOM uucne Ha
npodeccuoHasIbHOIA MEKIMCLANTAHADH
obnactn n/vinn wancy P
OM YpOBHE
06n1acTn 06yyeHus, B
TOM YyucC/e Ha
MEXANCUUNMHAPHO
M YpOBHe
MK-1: CnocobeH
nnaHupoBaTb paboTy
1 BblbpaTb MeTOAbI AK-1.1-
pelweHusa o
AHanusupyert u
ncciefoBaTenbCKmx
obpabaTbiBaeT
3afa4y afekBaTHo
WHhopmaumio no
nocTaB/IEHHbIM WNHpguBnayanbHble 3ajaHns
Ponb 6uomembpaH B TemaTtuke
Lensm ¢ yyeTom TecToBble 3a4aHus
OCYLLECTB/IEHNN nccrefoBaHus B
5 LLIMPOKOro o Bonpochk! A1 KOHTPOJIbHbIX
MeTaboNnMyeckmx BblOpaHHOM
NOHMMaHWSA pa6ot
NPOLECCOoB B K/1eTKe o obnacTtu Hayk, B
npocgeccnoHasibHoi
TOM 4yucse Ha
obnactn n/vnm
MeXANCUUMINHAPH
obnacTtu obyyeHus, B
OM ypOBHe
TOM uKce Ha
MEeXANCLUMIMHAPHO
M YPOBHEe
6 | Posb membpaH B MK-1: CnocobeH MK-1.1: WNHpguBnayasnbHble 3agaHns

MEXKNETOYHbIX
B3aMMOAEeNCTBUAX

naaHmpoBaTb paboTy
1 BblGMpaTb MeTObI
peLueHns
nccnefoBartenbCKmx
3a/a4y afekBaTHoO
nocTaB/IEHHbIM
Lensm c yyeTom
LLMPOKOTO
NOHMMaHNS
npod)eccuoHasIbHOIA
obnactu n/vnu

AHanusupyet n
obpabaTbiBaeT
MHpopmMaumto no
TemMartuke
nccnefosaHusa B
BblGpaHHoI
o6nacTu Hayk, B
TOM uucne Ha
MeXANCUUNNHAPH
OM ypOBHe

TecToBble 3a8aHUA
Bonpochkl ANns KOHTPOSIbHbIX
pa6oT




HavmeHoBaHune
NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNANHBI
KOMMEeTEHL MM
(Moayns)
061acTn 06yyeHus, B
TOM YuC/e Ha
MEXANCUUNIMHAPHO
M ypOBHe
MK-1: CnocobeH
nnaHupoBaTb paboTy
1 BblbpaTb MeTOAbI
P A MK-1.1:
peLueHus
AHanusunpyet n
nccefoBaTenibCkmx
obpabaTbiBaeT
3aja4y afeKkBaTHo
NHhopMaLumIo Mo NHanBnayanbHble 3a4aHus
NoCTaB/IEHHbIM
Temaruke NabopaTtopHble paboThI
MegaunumHckme Lensm ¢ yyeTom
nuccrefoBaHus B TecToBble 3a4aHus
7 | acnekTbl 6UOU3nKM LLIMPOKOro o
BblOpaHHoW Bonpockl 45151 KOHTPO/IbHbIX
MemMbpaH NOHMMaHWs
o o6nacTn Hayk, B pa6ot
npodeccnoHasbHOIA
TOM 4yncse Ha
obnactn n/vnm
MEeXONCUUNINHAPH
obnacTtu o6yyeHus, B
OM ypOoBHe
TOM uuce Ha
MEeXANCLUNIMHAPHO
M ypOBHe
MpomexyToyHas aTTectauust MepeyeHb BOMPOCOB K 3auemy,
dhopma KOHTPOA — 3a4eT

20. TunoBble OLIEHOYHbIE CpeAcTBa U METOAUMYECKME MaTepuasbl, onpeaensiowme
npoueaypbl OLeHMBaHUSA

20.1. TeKywmii KOHTPO/Ib yCNeBaemMocTu

KoHTponb ycrneBaemocTv Mo ANCLUNAVNHE OCYLLECTB/IAETCA C MOMOLLLIO C/eayoWmnX OLEHOYHbIX

CpeAcCTB:
nHanBMAY ANNbHbIE 3AAAHNA

CamocToATeNbHO  M3yunTb NuUTepaTypy W cocTaBuTb pediepaT (0630p) C  3ak/OYEHWEM U CMIMCKOM
MCMO/Ib30BaHHbIX WCTOYHMKOB (TEMbl NpuUBEAEHbI HWXe). B pechepate cTygeHTbl [O/DKHbI MCMO/b30BaTh
TEOPETMYECKME 3HAHUSA, YMEHWUS M HaBblKM MO U3y4aemMoWl AUCUMMSIMHE ANS MOBbILWEHUS YPOBHS BbINO/IHEHUS
CBOEV Hay4HO-MCCeA0BaTE/IbCKOM paboThl.
Tembl 0630pOB:

1. CTpyKTypHas opraHusauusi 1 MexaHu3mbl (PyHKLMOHMPOBAHUS MeEMOPaH LieneBbiX KNeToK (MmdounTos,
HENTPOIUMIOB, 3PUTPOLUTOB, OMYXONEBLIX KAETOK, renartouMToB, HEMPOHOB, GakTepwuii, MNPOCTENMLUKX,
rpMbOoB 1 APYrux, KOTOPbIE ABNSAOTCA 00 bEKTaMN Hay4YHbIX UCCNEeA0BaHWi CTYAEHTOB).

2. CTpyKTypHas opraHumsaums 1 MeXaHu3Mbl (YHKUMOHWPOBAHWUS OTAE/IbHbIX KOMMOHEHTOB MembpaH
LenieBbIX KNeToK (MMAounToB, HEWTPOgINIOB, 3PUTPOLMUTOB, OMYXOSEBbIX K/AETOK, renaTtouuToB,
HelipoHOB, GakTepwii, NpocTeimnx, rPMBOB U APYrUX, KOTOPble SABASTCA 00bEeKTaMuM HayyHbIX
nccnegoBaHuii CTYAEHTOB; HaNpPUMepP, MUTOXOHAPWIA, SAep, NnasmaTnyecknx membpaH n ap.).

3. CurHantpaHCAyKTOpHble CUCTEMbl LEMEBbIX KMETOK (IMMJIOUNTOB, HENTPodW/IoB, 3PUTPOLUTOB,
ONyXOo/ieBbIX KIETOK, FenaTtouMToB, HENpPOHOB, OGakTepwid, MPOCTEMWNX, FPUOOB WU ApPYyruX, KOTOpble
SABNSATCA 06bEKTAaMMN Hay4HbIX UCCef0BaHWi CTYAEHTOB).

4. MexaHu3Mbl TM6enu LeneBbix KNeTtok (NMMAOoLUTOB, HEATPOWIOB, 3PUTPOLMTOB, OMYXOSEBLIX KNETOK,
renatouMToB, HEpPOHOB, GakTepwii, NpoOCTeMWwunx, rpMboB M ApYyrux, KOTOpble SABAAKOTCSA 06beKTamm
Hayu4HbIX UCC/Ief0BaHWIA CTY4EHTOB).

5. MonekynsipHO-KN1eTOUYHbleE MEXaHU3Mbl PasBUTMSA  NaTOSIOTUIA
NHTEeHcUmKaLumein cBo60AHO-paauKasibHbIX NPOLLECCOB.

6. MonekynsipHO-KNETOYHbIE MEXaHU3Mbl pPa3BUTMS MaTOMOMMA  OpraHu3Ma 4YesioBeka,
ycuneHnem n ocriabsieHnemM nNpoLeccoB KNeTovHol rmbenu.

7. ViMMmyHonatonorum, cBsi3aHHble C HapylLleHWEM CTPYKTYpbl U yHKUMA MemMOpaH KIeTOK yenoBeka, N ux
MOEKYISIPHO-K/IETOYHbIE MEXaHU3MbI.

8. MonekynspHO-K/IeTOYHbIE MEXaHW3Mbl pPa3BUTUS NaTO/IOTUIA YesloBEKa, CBSI3aHHbIX C HapyLleHMsSIMU
MOHHOTO romeocTasa K/1eToK U (PyHKLMOHMPOBaHNS MEMOPaHHbIX TPAHCMOPTHLIX CUCTEM.

opraHn3mMa 4esioBeka, CBA3aAHHbIX C

CBA3aHHbLIX C



Mpumep na6bopaTopHOiIA paGoTbl MO YYEGHOW AUCUUNIINHE

NaGopartopHas pacoTta Ne 1. BbigeneHue 3putpouuTapHbiX MEMGpPaH U3 KPOBU AOHOPOB

Llenb paboTbl: 0OCBOEHNE MEeToAa BblAeNIEHUSA 3PUTPOLUTAPHBIX MeMOpaH.

MaTtepvanbl 1M 06opyfoBaHME:  KPOBb  [OHOPOB  C  aHTUKOAryfnsHToOM,  X0pug, — Hatpus,
TpucrngpokcumeTunaMmmHomeTaH (Tpuc), consiHasa KucnoTa, aTuneHgnamuHteTpaaletar (34TA), LeHTpudyxHble
NPOBUPKK, LLEHTPUMYXHbIE BECHI, LeHTpUdyra, pH-meTp, nactepoBckue NUNeTku, hnnbTpoBasibHasa bymara.

Xop, paboTbl:

KpoBb € aHTUKoarynsiHToM LeHTpudyrmposatb npu 3000 06/MuH B TeyeHue 10 MuH. Mnasmy n BepxHuii
C/ol NeNKoLMTOB 0TOGpaTh NacTePOBCKOM MUMNETKOW U yaanuTb. SpUTPOLUTLI TPY pasa NPOMbITb OX/TaXAEHHbLIM
pactBopom, cogepxawum 0,145 mons/nNaCl B 0,02 mone/n Tpuc-HCI 6ydepe (pH 7,6), kaxablii pa3 ocaxpas
KNeTkm B TOM Xe pexume. MembpaHbl 3pUTPOLMTOB MOMyYalT MyTeM [UMNOOCMOTUYECKOrO remosm3a Wx
pacTtBopomMm, cogepxawmum 10 mmonbs/n SATA B 10 mmonb/n Tpuc-HCI 6ydepe (pH 7,6). Ana aToro ognH o6bem
OTMbITbIX 3PUTPOLUTOB ObICTPO U 3HEPIrMYHO nepemMewlate ¢ 20 ob6beMamy oxnaxaeHHon po 4 °C
remMo/sIM3NpYyHoLLEeRn cpeabl U BblAepXaTb MNpu 3To TeMnepaTtype B TeueHne 15 MuH. F'emonusar LeHTprudyrmpoBatb
Ha ueHTpudoyre npu 18000 06/MVH B TeueHne 15 MUH. HapocafouHyo XUAKOCTb YAaUTb, a 0cafok MemMopaH
NpoMbITb TpK pasa 20 o6bemamu 10 mmonb/n Tpuc-HCI 6ydhepa (pH 7,6), kaxkablii pa3 ocaxgast MeM6paHbl B TOM
Xe pexume. B gasibHenWnx skcnepuMmeHTax MCnosib30BaTh CBEXENPUroTOB/IEHHYHO CYCNeH3no MmemMbpaH.

OTBETUTb Ha BOMPOCSI:

1. Touyemy apuTpouuTapHbie MembpaHbl ABAAIOTCA YA0OHON MOAEeNbio ANS U3YyYeHUss CTPYKTYpbl U CBOWCTB

mMemM6bpaH KNeTok?

2. OxapakTepu3oBaTb OCOBEHHOCTU CTPYKTYPbI M OYHKLUIA 3pUTpOLMUTapPHBIX MEMOpPaH 1 X KOMMOHEHTOB.

3. Kakve KOMMOHEHTbl BXOAAT B COCTaB MEMOPAHHOIO Kapkaca 3putpouutoB? Kakue (hyHKUMM BbINOSIHAET
MembpaHHbIii kapkac?
Kakne meTobl MOryT ObITb MCMO/Ib30BaHbI 4151 BblAEIEHNS 3pUTPOLMTapPHbIX MEMOPaH?
Kakve meTofbl MCNONb3yHT ANS U3YYEHWUs CTPYKTYPHOrO COCTOSIHUSI 3pUTpoLMTapHbIX MembpaH? YTo
MO3BOJIAKOT UCCNefOoBaTb 3TN MeToAbl?

ok

KpuTtepuu oueHku:
KpnTepusimm oLeHnBaHus KOMNeTeHLMIA (pe3yNbTaToB) ABAAIOTCA:
- NMOATOTOBKA K 3aHATMIO (OdhopMeHNE 3aHATUS B paboueil TeTpaau B COOTBETCTBUM C METOAUYECKUMU
pekomMeHaaumamMn);
- OTBETbI Ha YCTHbIE BONPOCHI N0 TEMEe 3aHATUSA U COAepPXaHunio nabopaTopHoil paboTb;
- aKTUBHOCTb 1 CAMOCTOSATE/NIbHOCTb NP BbINOSIHEHUW 3aaHus;
- ohopMNEHUS pe3y/IbTaToB B COOTBETCTBUM C METOANYECKUMW PEKOMEHAAUMAMY;
- YMeHve aHanM3npoBaTb, 06CYXAaTb MNOJyYEHHblE pe3ysbTaTbl U CaMOCTOATENIbHO (DOPMY/IMPOBATb
BbIBO/bI.

Pa6oTa cuMTaeTcs BbINOMIHEHHOM W 3QYTEHHON, ecnv CTyAeHT B KOHLUE 3aHsATUS NpeacTaBun OTYET B
COOTBETCTBMU C AAHHBIMW METOANYECKUMMN PEKOMEHAALMAMU.

TecToBble 3agaHuA (Npumepbl):
3agaHue Ne 1. HaprcoBaTb CTpOeHWe na3MaTnyeckoii MembpaHb! KI1eTKU ¢ NoAMUCAMMU.
3agaHue Ne 2. Bbi6paTtb NpaBu/ibHbIl OTBET UM OTBETDI:

1. OCHOBHbIMM CTPYKTypoOOpasywlWuMMM nunvgamm  MembpaH sBnsawTca: a)  dqocdonmnngsl;  6)
TpUrAMuepuabl; B) KAPOTUHOWADI; ) TAULEPWH.

2. lMpeobnagawwymn naunugamMmy B COCTaBe MeMOpaH SBAAKTCHA: a) HeWTpanbHble mnuabl; 6)
LIBUTTEPUOHHbIE NNNUABI; B) KAC/bIE IMNUAbI; T) CTEPOUIBI.

3. MMepexoa nunuaHol dasbl M3 resieocbpasHoro B XMAKOKPUCTA/IIMUYECKOE COCTOSIHME CBSA3aH C : a)
N3MEHEHVEM  KOHopMauuny  YrneBOAOPOAHbIX  Uenei  AUNMAHbIX — MOsekyn; 6)  yKOpO4YeHuem
YrNeBOAOPOAHbLIX Leneli AUNUAOHbIX MOSIeKyn; B) «AnN-h/1oN»-Nepexoaom fUNUAHLIX MONEKysn; T)
nepexofom U3 MuLennspHol gasbl NMNUAOB B reKcaroHaslbHYH.

4. WcknounTenbHOM cnocoBGHOCTBLIO CyLeCcTBOBaTb B BUAE GMMONEKYNAPHLIX AUNUAHBIX CNOEB B LUMPOKOM
WHTEpBaUle Temnepatyp W MWOHHbIX KOHLUEHTpauuin obnagaeT: a) docdatnguimHosnton; 6)
hochaTnaunataHonaMuH; B) oocaTUaNNXOVH; I) KapANONUNUH.

5. O6Lenpn3HaHHON MOAEbI0 CTPOEHMA MeMbpaH siBNsAeTcs: a) mogaesb CuHrepa-HukonbcoHa; 6) mogenb

JaHnannu-flaBcoHa; B) Mogenb PobepTcoHa; r) mogens puHa.

Bpemsi Xu3Hm KoMniiekca «6enoK — aHHyISAPHbIA Nnnua»: a) Mmc; 6) MKC; B) C; T) u.

K nepudepnyeckum 6ekam OTHOCAT: @) MOHHbIE KaHasibl; 6) MeMopaHHble AT®a3sbl; B) CNEKTPUH U aKTWH
3pUTPOLMTOB; I) MEMOpPaHHbIE PeLIENTOPbI.

8. benkoBo-nunuaHble fOMeHbl MembpaH, o6oralleHHble X01eCTEPUHOM U CPMHIOMUESTMHOM, Ha3bIBAKTCS:

a) KMHKK; 6) paddTbl; B) MULLENSbI; T) SIMNOCOMBI.

No
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MnasmaTnyeckme membpaHbl 3pUTPOLUTOB 1 NMMPOLMTOB pa3nnyaloTcs, B NEPBY0 o4epesb, MO COcTaBy
1 cBOCTBaM: a) 6enkoB; 6) NMNNAOB; B) Yr/1eBOA0B.

FaHrnMo3mabl — 3TO OAWH M3 TWUMOB: a) [uueponMnuaos; 6) rNUKOAMNMAOB, B) CTEpPOUAOB; )
cchmHrodochonnnmaos.

[Ona membpaHHbIX 6efiKOB He XapakTepHO SiB/eHMe: a) BpauiatesibHoin auddpysuun; 6) narepasibHoi
anddysnm; B) «hamn-goon»-nepexona; r) CTPYKTYPHON acuMMeETPUN.

VoHHble KaHanbl 06ecneynBaloT: a) NAacCKBHbIA TPAHCNOPT MOHOB; 6) NEPBUYHO-AKTVBHbIA TPAHCMNOPT; B)
BTOPWMYHO-aKTUBHbIA TpaHCMoPT; ) anddoysuio.

CenekTvBHbIA (OUALTP — 3TO OAMH U3 «KOMMOHEHTOB»: &) TPaHCNOPTHONAT®a3bl; 6) MOHHOrO kaHana; B)
nmnuaHoro éucnos; r) nepudiepnyeckoro memopaHHoro 6erka.

Bbicokasi NPOHMLAEMOCTb JIMNUAHOIO 6UCN0s MeMbpaH xapakTepHa A/1s: a) MOHOB HaTpwsi; 6) I/1HKO3bI; B)
AMMWHOKMNC/IOT; T) XXMUPHbIX KAC/OT.

[N BHYTPEHHEl  MWTOXOHAPWUAIbHOM  MemOpaHbl  XapakTEPHO  BbICOKOE  cogepxaHue  a)
dochaTnaunxonunHa; 6) KapaAMoaunuHa; B) Xo0NecTepurHa,; r) goctdatnaninHosnTona.

[na memOpaH XMBOTHbIX KMETOK XapakTepHO BbICOKOE codepaHue nunuaos: a) docaTugnnxonvH +
raHrnMo3mabl + XonectepuH; 6) docdaTngnnataHonaMmH + Uepebposnabl + CHOUHIOMUESIMH, B)
ochaTngunxonmH  + dpochaTmannaTaHonaMmMH  +  XOMecTepuH; )  dpocdartnannataHonammH  +
thocthaTUANIXONNH + COUHTOMUESNH.

K MHTerpasnibHbIM MeMOPaHHbIM 6eflkaM OTHOCAT: &) CNeKTPUH; 6) pogoncuH; B) 6e10K Nosockl 3; 1) akTuH;
) TNNKOOOPUH.

TonwuHa membpaHbl B cpefHem cocTasniseT: a) 10 anrcpem; 6) 10 HM; B) 0,1 MkM; 1) 10 MKM.

MonsipHble rONOBKM NUMMAIOB B MembpaHe 3apshKeHbl: a) MOMoXWTeNbHO; 6) oTpuuartenbHo; B) He
3apshkeHbl (HEMTpaUsibHbI).

CogepxaHue 6eka B apuTpoLnTapHoii MembpaHe coctaBnseT: a) 33 %; 6) 18 %; B) 50 %; r) 75 %.

B ocHoBe 6enok-MNUAHbLIX B3aMMogeincTBuii B GuomembpaHax iexar: a) rMapodobHble
B3aMMOJENCTBMA; 6) aneKTpocTaTUyeckne B3aMMOAENCTBUS; B) BOAOPOAHbIE CBA3W; ) KOBa/IEHTHbIE
CBA3N.

Bpems nepeHoca wmonekynbl docdonunuga u3 OLHOMO MOJIOKEHNS paBHOBECUMA B Apyroe npu
natepanbHoit andpdpysun: a) 107-10° ¢; 6) 107°-10*2 ¢; B) 1-2 u.

Moa TEPMWHOM «KWMHKM» MOHMMAIOT: &) 06/1acTu NOMAPHbLIX TPYNMn MNUAOB; 6) M30TPOMNHYK 06n1acTb
YI1eBOAOPOAHBIX Leneli AMnuaoB; B) Y4YacTOK YrIeBOAOPOAHOW Uenu, Haxogswmiics B TpaHc-
KOHchopmaLuu; 1) y4acToK yrieBoA0OPOAHON Lenu, HaXoAALWMACA B TpaHC-roLU-KOHJIopMaLum.

Bonee BbICOKOW MPOHMLAEMOCTbIO A1 MOHOB U BOAbl 06/M1a4aeT: a) MuUenspHaa dasa mnuaos; 6)
namennsapHas XxuaKokpuctanamueckas gpasa; B) namennspHas renesas asa; r) rekcaroHanoHas pasa.
Anddoy3no MOHOB B TOMOTEHHO He3apshKEHHOV MeMbpaHe ONMCbIBaeT ypaBHEHME: a) anekTpoandchysmm
HepHcTa-MNMnaHka; 6) dvka; B) cTaumoHapHOro noteHumana ronbgmaHa-XomKkMHa.

Bug TpaHcnopTa (akTUBHbIA WAM NACCKMBHBIN) OMNpefenseTcsa Be/IMHMHON: a) 3MEeKTPOXUMUYECKOTro
noteHymana; 6) koachguuneHTom anddysnn; B) 3SMEHEHMEM CBOOOAHOI 3HEPTUN; T) NPOHNLLAEMOCTbHO.

K MOHHbIM KaHasiaM, MWMEKLWNM BHYTPEHHWI CEHCOP BHELIHEero CurHana, OTHOCATCH: a)
peLenTopynpasisemMble KaHasbl; 6) nuraHgynpasnsemMble KaHaslbl; B) NOTEHUMasTynpas/isemMble KaHasbl.
CeHcop BHeLUHero curHana noTeHuasnynpas/isieMblX HATPUEBBIX U Ka/IMEBbIX KaHa/lOB — CerMeHT Si a-
CcybbeanHNLbl COAEePXUT 6O0/bLLIOE KOMIMYECTBO OCTATKOB: @) HENTpasibHbIX aMUHOKUCAOT; 6) KUC/bIX
aMWHOKMC/IOT; B) OCHOBHbIX aMUHOKMC/IOT.

CKopoCTb TpaHCcnopTa MOHOB Yepe3 MeMGpaHy C ydacTMeM MoHodpopa cocTasnisieT: a) 10°%-107 noHoB B
cek; 6) 10*-10° moHoe B cek; B) 108-10" noHoB B cek; ) 10%-10° MoHOB B Cex.

BasiMHOMUUMH NO CTPYKType M MexaHu3Mmy AelcTBMA npeAcTaBfiser CcoOO0i: a) XUPHYH KMCIoTy; 6)
nonuncaxapuj; B) aHTMONOTIK; I) AeTepreHT; 4) kaHanodgopmep; €) noHodop.

MepeHoC MoHa 4Yepe3 MembpaHy C MOMOLLLI0 MOHOGIOpPa OCYLLECTBASETCS C MOMOLLbI: @) BOAOPOAHbIX
cBsi3eli; 6) KOBaNIEHTHbIX CBA3EN; B) MOH-ANMObHbLIX B3AaUMOAENCTBUIA; T) rTMApPOO6HbIX B3aMOLENCTBIIA.
MpamnumanH A No CTPYKType U MeXaHu3My AenCTBUS SABASETCS: a) noavcaxapugom; 6) aHTMOMOTUKOM; B)
aMWHOKNCOTOIA; I) HeMTpasibHbIM MOHOMOPM; ) KaHanohopMepoMm; €) AeTEPreHTOM.

KanbuneBasATdasa obecneumBaeT: a) NacCuBHbIA TpaHCNOPT; 6) NepBUYHO-aKTUBHbLIA TPaHCNOPT; B)
BTOPWUYHO-aKTUBHbIA TPAHCMOPT.

Na, K-AT®asa oTHocuTca K AT®azam: a) F-tuna; 6) V-tuna; B) P-Tuna.

Na, K-AT®a3a yHKLUUOHVPYET B: &) 3/1EKTPOHENTPasIbHOM pexume; 6) 3/1eKTPOreHHOM pexvme.

Y 6GakTepuil U pacTeHuii KOTpaHCNopTUpPyeMbIM WOHOM B C/lydyae BTOPUYHO-aKTMBHOIO TpaHcnopTa
ansetcs: a) Na*; 6) K*; B) Ca?*; r) H'.

AMVHOKMCIOTBI U caxapa TPaHCNOpPTUPYKTCA 4epe3 MembpaHy nyTem: a) BTOPUYHO-aKTUBHOrO
TpaHcnopTa; 6) nNepBUYHO-aKTMBHONO TPaHCNOPTa;, B) MNACCMBHOIO TpaHCnopTa npv  MNOMOLLM
KaHanoobpasoBaTeneil.

Mpun nepegaye aHeprum BO36YXAEHNA HA MONEKYNAPHbIA KUCNIOPOA OT MOJIEKy bl (DOTOCEHCMBUNN3aTopa
B TPMMNMIETHOM BO36Y)XAEHHOM COCTOSIHUM 06pasyeTcs: a) MMAPOKCUMbHBIA paaunkan; 6) cynepoKCUAHbIN
aHWOH-paavKas; B) CUHINIETHbIN KNC0POA,; I) NepoKcK BOAOPOAA; €) OKCuA, a3oTa; X) NEPOKCUHUTPUT.
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B pesynbTarte nepokCUOHOro OKUCEHMSA NUMWAOB MPOUCXOAUT: @) NOBbIWEHME CTeneHn rmapodiobHOCTM
MeMOpaHbl; 6) CHMXeHMEe CTeNeHn rMapodobHOCTU MeMOpaHbl; B) YBEMUYEHNE OTpULATE/IbHOIO 3apsaaa
Ha MOBEPXHOCTN MeMOpaHbl; I) CHWKEHME OTpuULATESIbHOIO 3apsfa Ha MOBEPXHOCTU MeMOpaHbl; A)
yBeIMYEeHne BA3KOCTN MEMOpPAHbI; €) CHMKEHNE BSA3KOCTN MEMOpPaHbI.

AKLenTopammv KOPOTKOBOJTHOBOIO Y®-u3ydyeHnss B MembpaHax BbICTYnatoT: a) 6esiku; 6) rugponepokcuibl
nNUOoB; B) anbiernipl U KETOHbI; 1) KOepMeHTbI; A) YrieBoapl.

B kauyecTBe NpPOOKCMAAHTOB MOFYT BbICTynaTb: &) NMepokcug BoAopoAa; 6) rMApOKCUbHBIA pagukas; B)
ackopbuHoBas KMC10Ta; I) Lepy/10nnasMuH; 4) katanasa; €) aTUI0BbIi CnnpT.

B3aumogeiictBne 6enka ¢ AMnNugHoW MeMOpaHo/ B MOAENbHOM 3KCMEpPUMEHTE MOXHO u3yvaTb Npw
nomMowy metoda: a) (h/lyOpecueHTHbIX MeTodoB; 6) pPEeHTreHOCTPYKTypHoro awanusa; B) 3lP; 1)
3/1EKTPOHHOW MUKPOCKONWW; A) PaAN0aKTUBHbIX 30HA0B.

K areHtam, MogucmumpyrowmmM CTPYKTYPHOE COCTOSIHME U MPOHMLAEMOCTb GMoMembpaH, OTHOCAT: a)
B&UIMHOMWUMH; 6) XO/necTepuH; B) nugokavH; r) pocdonmnasy; p[) caxaposy; €) TUCTUONH; X)
pogeumnncynbgar HaTpus.

Bpems Xu3HW GUOMOSIEKY/IbI B TPUMIETHOM BO30Y)XAEHHOM COCTOSHMU T, 60/blUe, YEM B CUHI/IETHOM
BO3OYXAEHHOM S;, Tak Kak: a) npoucxoamuT UcnyckaHuwe kBaHTa hocopeculeHuMn B COOTBETCTBUM C
nepexogom: Ti— Sp + hvge; 6) Mpomcxognt 6e3bi3nyyaTtesibHblli Nepexo B OCHOBHOE CUHIMIETHOe
COCTOsiHME C o6palleHnemM cnvHa anekTpoHa T1 — So; B) Nnepexof U3 TPUMNIETHOro COCTOSIHUS B OCHOBHOE
3anpeLleH npasuiamMy oTéopa B CBA3M C NapasiNeslbHOCTbIO CMMHOB 3M1EKTPOHOB.

OcCHOBHbIMKW  Xpomodhopamn  YP-u3nydyeHNs B Oefnikax SABMAKTCA: a) IUCTUAMH; 6) TpunTtodpaH; B)
heHunanaHvH; r) ryTamuH; o) UWACTUH.

K aKkTvBHbIM (hopmam KMC/I0poAa C HU3KUM OKUCAWUTESIbHbIM MNOTEHLMANIOM OTHOCAT: @) CUHINETHbINA
Kncnopog,; 6) rmapoKCW/bHBIA pagvkan; B) NMEpPOKCUA BOAOPOAA; ) CYNepOKCUAHbIA aHWOH-pagvkan; o)
oKcug asoTa; €) NePOKCUHUTPUT.

[ns nccnepoBaHnst U3MEHEHWI CTPYKTYPHOTO COCTOSIHUSE MEeMOpaHHbIX 6eIkOB UCMO/b3ylT: a) MeToq
PEHTTEHOCTPYKTYPHOro aHanmsa; 6) metog AMP; B) MeToq 3/1eKTPOHHOI MuKpockonuu; 1) metoa JIP; a)
meTtof VK-cnektpockonuu.

B Buammon 06nactn cnektpa 3HEepru M3sly4eHns CnoCco6HbI NOraowarb KOMMNOHEHTbI 6uomMemMbpaH: a)
nmnuabl; 6) 6enku; B) yrnesoabl; r) KOEPMEHTbI.

B Y®-06nacTu cnekTpa aHepruto n3nyyeHus crnocobHbl NornoLwaTs KOMNOHEeHTLI 6UoMemMbpaH: a) nnuapl;
6) 6enku; B) yrneBobl; r) KOPEPMEHTHI.

Buocmsnyeckne meToabl uUccnefoBaHWS  NO3BOMIAKOT  M3yuyaTb: @) MOABMXKHOCTb W YMaKOBKY
Yr1eBOA0POAHBIX Lenei nunuaos; 6) npouecchl natepanbHoli anddpysun n «nnn-gonon»-nepexoabl; B)
BblAeNIATb B YNCTOM Buae 6enkoBble KOMMOHEHTbl 6MoMeM6paH; r) nccnefosatb ha3oBble Nepexoabl
nnugosB; A) naeHTudpmumpoBate MeMOpaHHblE KOMMOHEHTHI; €) UCCefoBaTb MPOLLECChl NPOBEAEHNS
HEpPBHOro MMMysbca.

3apaHue 3. OLUEHUTb, BEPHO NN CyXAeHWe. MIcnpaBnTb OLIMGKN B HEBEPHbIX CYXXAEHMSIX.

1. [Ons wccnegoBaHUS U3MEHEHWIA CTPYKTYPHOrO COCTOSIHUSE MEMOpaHHbIX GeflkoB MCNO/b3yrT
MEeTO/ PEHTTEHOCTPYKTYPHOIO aHansa.

2. [leTepreHTbl B OCHOBHOM UCMO/Ib3YIOT A1 BbIAEEHUS U OUNCTKU Nepudiepnyecknx MemopaHHbIX
6es1KoB.

3. Buodmsnyeckme metTogbl NCCefoBaHNs NO3BOSKOT N3yyaTb NOABWKHOCTb M YNaKOBKY
Yr1eBOAOPOAHbIX Lienen nMnuaos.

4. MWKpOBA3KOCTb BMoMeMbpaH nccnegyoT Npy NOMOLM MeTo4a refib-xpomatorpadun.

5. [nda pasgeneHms membpaHHbIX MNUA0B NPUMEHSOT METO/ TOHKOC/IOMHON XpomaTtorpacdmu.

6. BsaumogelicTBue 6enka ¢ NUNNAHOM MeMOpaHO B MOAE/IbHOM 3KCMEPUMEHTE MOXHO M3y4yaTb
NP1 NOMOLM MeToAa PaanoaKTUBHbIX N30TOMOB.

7. ®octhatnanaxonnH MoXeT BbINOMHATb PELLENTOPHYH0 OYHKLMI0 B GBMOMeMbpaHax.

8. TMonunentugpl TPaHCMOPTUPYIOTCA B KIETKY MyTeM O06nerdyeHHon auddysum ¢ ydyactvem
NepeHOCUYMNKOB.

9. AKTUBHbIA TpPaHCNOPT — 3TO MEPEHOC HE3IEKTPO/IUTOB M UOHOB MPOTUB rpagueHTa XMMUYECKOro
NN 3NEKTPOXMMMNYECKOTO MOTEHLMANA, CONPSHKEHHbIV C 3HEPreTUYECKUMI 3aTpaTamiu.

10. MNpu nepexoge curHasia B Kackage: peuentop — G-6en0K — 30eKTOPHbIA 6e/10K UCXOAHbIN
BHELLIHWUIA CUrHa cnocobeH K MHOTOKpaTHOMY ycuaeHuto (amnandunkaumn).

11. NpoanonTtoTuyecknii QakTop — UUTOXPOM C JIOK&/IM3YeTCS Ha BHYTPEHHE MOBEPXHOCTU
KNEeTOYHOro sgpa.

12. Nepexos MeMOpaHHbIX AUMUGOB U3  TBEPAOKPUCTA/IMHECKOTO B XKUAKOKPUCTa/I/IMYECKOe
COCTOSIHME CBsI3aH C 06pasoBaHNeEM padTos.

13. CucTtembl BTOPUYHO-aKTUBHOIO TpaHcnopTa NpMBOAATCS B AeNCTBME 3a CHET SHEPrnn, 3anaceHHom
B MOHHbIX rpajmeHTax.

14. BaxHylo po/sib B npoueccax Moaudukaumm 6uomembpaH urpaet CcBO604HO-pagukKasibHOe
NepoKCUAHOE OKUC/IEHNE NTMNINAOB.
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AfeHnnaTumknasa yyacTtByeT B npoLeccax nepeHoca NypuvHOBbIX a30TUCTbIX OCHOBaHWIi yepes
MeMbpaHy.

CykumnHaTaermaporeHasa — nepudpepmyecknin 6e10oK spuTpoLmTOoB.

MonekynspHbIMK peLienTopaMmn HasbiBaloT cneumduryeckne 6enkn KneTku, nepegarwlime nioobble
BHELLUHME CUTHaUTbl (hr3nyeckne, XMMmmnyeckne n 6uonorniyeckme) BHyTpb KNETKN.

B ocHoBe NuNUA-NUMUAHBLIX B3aUMOAENCTBUA nexaT rmapodobHble  B3avMOAEeNCTBYSA,
BOLOpPOAHbIE N ANCYNbUAHbIE CBA3N.

VoHHbIe KaHa/lbl — 3TO WHTEerpasibHble [/IMKONPOTEUHbI, CMOCOOHbIE B pe3ysibTare BHELUHWX
BO3€eNCTBUIA N3MEHATb NPOHNLAEMOCTb MEMOpPaHbI 4151 Pa3/INYHbIX NOHOB.
JNnzohochatnannxonmH — KOMMOHEHT (POCONHOZUTUAHON CUTHANTPAHCAYKTOPHOW CUCTEeMb
KNeTOoK.

Femorno6uH B apuTpoUmUTapHOii MeMbpaHe CBsi3aH C MEMOPaHHbLIMY FaHrIM03ngamu.

[BwxyLieli cuioin npoctoii Andddhysmn He3apshkeHHOro BellecTBa 4Yepe3 mMembpaHy sBaseTcs
pPasHOCTb 3NIEKTPOXMMMUYECKMX NOTEHLMAIOB 3TOr0 BeLLecTBa B ABYX 06/1aCTAX, pasfesieHHbIX
MeMO6paHoii.

CTtepounabl 06yCcNnoBANBAKOT NIIOMUHECLIEHTHbIE CBOCTBA 6UMoMeMbpaH.

B coctaB K1eTOYHbIX MemMbpaH NPO- U 3YKapUOTUYECKMX OpraHn3MoB B OCHOBHOM BXOZAT
amupunbHble (DUQUIbHBLIE) IMNUABI.

BOMbLUMHCTBO AMNUAHBIX MOMEKY/T HAXOAATCA B NaMesispHol renesoit dase.

O6LLenpu3HaHHOK MOAENbI0 CTPOEHNA MeMbpaH sBnseTca Mogens JaHnanav u [laBcoHa.

BaxHble BHYTPUK/IETOYHbIE pPEerynsatopbl — npocTarfiaHivHbl — MpoAayKTbl  MeTabosimsma
CpuHrosnHa.
da3oBble nepexodbl NMMMAOB  COMPOBOXAAKTCA  3HAYMTE/IbHbIM  MOBBLILLEHWEM  MOHHONA

NMPOHULLAEMOCTN MEMBpPaH.

CoBpeMEHHbIE MpPEeACcTaB/EHUS O CTPYKType MemOpaH OCHOBaHbl Ha >KMAKOCTHO-MO3anyHO
mMoaenu, npegsioxeHHon C. CuHrepom n k. HukonbcoHom B 1972 roay.

MpoTenHKMHAa3bl y4acTBYIOT B CMHTE3€E MPOBOCNAINTENBHBIX LIMTOKAHOB.

KoHueHTpauua UAM® B LMTO30/€E cocTaBNseT B cpegHem 10° monb/n v MmeHee, Npyu CTUMYNALMN
B K/IETKE 328 HECKO/IbKO CEKYH/, YBenMunsaeTcs B 5 pas.

[BVXeHre MoHa Mo noTeHuuanynpasisseMoOMy KaHay paccMaTpuBatoT Kak nocsefoBaTesibHoe
3aMellleHne MOJekynl BOAbl rMapaTHOl 060/104KM MOHA Ha MOMsipPHble TPYNMbl, BbiCTUAAOLME
MosIoCTb KaHana.

BoNbLUMHCTBO MeMBpaHHbIX pPeLenTopoB NpeAcTaB/ieHbl 0/IMTOMEPHbIMU MeMOpPaHHbIMU 6enkamm
— [NINKONPOTENHAMMU.

Ha BHeluHel NOBEPXHOCTW 3PUTPOLIMTAPHON MEMOPaHbl HAXOASATCA B OCHOBHOM HelTpasibHble (No
3apsagy) nmnuaei.

BHYTpMKNETOUHbIE (DEPMEHTbI — WHTErPUHbI — YYacTBYKT B KOOpAMHAUMM METabo/mMyeckmnx
NpoLLeccoB B KNeTke.

B ctabunmsaumm memo6paH y4acTBYOT B OCHOBHOM KOBaJIEHTHbIE CBA3MU.

KapanonunvH — ogvH 13 KOMNOHEHTOB 3PUTPOLUTAPHON MeMOpaHbI.

Hanbonee BaxHbIMW CBOWCTBAMW NANUAOB  SABMIAIOTCHA:  JIMOTPOMHBLIA M TEPMOTPONHbIi
Me30MOopdIN3M, CTPYKTYPHas acMMETPUS.

XOMKKMH 1 Xakcnu chopmyIMpoBasiv XeMMOOCMOTUYECKYHO TMNoTesy.

Ba/IMHOMUUMH MMeeT camMyto BbICOKYH U3bupaTesibHOCTb K MoHam K.

VIHTerpuHbl — retepoaMmMepHble MOeKysbl, (OYHKLMOHUPYIOLLME KaK KNeTOYHO-CYybCTpaTHble, Tak U
MEeXK/eToYHble afresnBHbIe peLenTopbl.

[ns BbICBOOOXAEHNS M3 MeMbpaHbl nepudhepuyecknx 6GenKoB HeobXoAMMO WCMNOo/b30BaThb
JeTepreHTbl UM opraHuYeckme pacTBOPUTESIN.

O6neryeHHas amdpysmsa BewecTB NPONCXOLNUT MPK yHacTUM MOJIEKY/T MEPEHOCUHNKOB U obnagaet
CBOICTBOM HaCbILLLEHWS.

Ca®-AT®aza nepeHoCUT MWOHbl KanbUMs B LUWUTOMMIA3My W3 BHEKIETOYHOW >KUAKOCTU WK
BHYTPUK/IETOYHBIX AEN0 KaslbLUnA 3a cUeT 3Heprum rmgposivsa AT,

B ponn BTOPUYHbLIXMECCEHAXEPOB BbLICTYNAKT MaJsible MONEKYNbl U WNOHbL: UAM®, ulrMo,
nHosuTonTpudocdat, Amaunnramuepos, apaxugoHoBas KNCNoTa, NOHbI KanbLms.

AKTMBHbIE (pOpMbI KMCNOpoAa MOryT reHepuMpoBaTbCs B pPa3HOOOpasHbIX hepMEHTaTMBHBLIX U
HetbepMeHTaTUBHbIX peakumsaxX BO BCEX YACTAX KNETKN.

3agaHue 4. [latb onpedeneHns MOHATUAM:a) nepudiepuyeckuin MembpaHHblii  6enok; 6) NMOTPONHbINA

Me3oMopdn3Mm;

B) «h/imn-cdh1Ion»-nepexos; r) BEKTOPHbIA MeMOpPaHHbI 6e0K.

MepeueHb 3agaHnii A1 KOHTPOJIbHBIX PaGoT (Npumepbl):
OTBeTUTb Ha BOMNpPOCHI:

1.

Ha30BUTE OCHOBHbIE rPYMbl METOAOB MUCCNEAOBaHUS G1IOMEMGPaH. UTO OHK NO3BO/ISIOT U3yYaTb?



13.

14.
15.

16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.
33.

34.
35.

36.

37.

38.

Kakvne meTogbl mccnefoBaHms UCNOMb3YIOT A1 U3YYEHMS CTPYKTYPHOTO COCTOSIHWUS JIMNUGHOTO
KOMMOHeHTa 6uomemMbpaH?

Kakvne meTtoabl nccnefoBaHus UCNOb3YT AN U3ydYeHUss 6enok-NnnuaHbIX B3auMomeincTsuli B
6rnomembpaHax?

Ha kakue rpynnbl nogpasfensior MembpaHHble 6eskn? KakoBbl OCOGEHHOCTU WX CTPOEHUS ©
BbINOJIHAEMbIE PYHKUUN?

Kakne cBoiicTBa nuMnuAHbIX MOJIeKyn o6ecneynBaloT BbINOSHEHNE YHKUMIA MeMOpaHHbIMU
6enkamun?

C Kakumu CTPYKTYPHbIMW KOMMOHEHTaMn MeMOpaHbl U NX CBOWCTBaMU CBSA3aHa MPOHULLAEMOCTb
6rnomemMbpaH A1 pas/iMyHbIX BeLecTs?

Kakune thakTopbl BAUSKOT Ha CTPYKTYPHOE COCTOSIHUE MEMOpPaHHbIX IMNNA0B?

OxapakTtepuayiiTe Mogenm CTPOEHNS MEMOBpaH.

UeM MOHHbIe KaHaslbl OTNINYAKOTCA OT MOHHbLIX HACOCOB?

. Uem obneryeHHasn andpdpy3ns oTamyaeTcs oT NpocToin andpdpysnm upes NMnuaHbIin 6ucnoin?
. UeM aKTVBHbI TpaHCMOPT OTINYaAETCs OT MacCUBHOr0?
. Onvwwnte ponb 6uomMemMbpaH B OCYLLECTB/EHUM MPOLLECCOB nNepefayn MHopmauny BHYTPb

KneTkn. Yto noHMmatoT nog passuTuUeM MepBMYHOIO M BTOPUYHOIO OTBETA B MNpoLecce nepegauym
NHbopmMaumm B KNeTky?

Uto npeacTtasnisieT coboil MeMOpaHHbIA Kackaj nepefadv BHELIHEro curHasia B knetky? Kakue
npouecckl obecneunBaloT KOMMNOHEHTbI 3TOrO Kackaga?

UTto npeactaBnsnioT coboli BTOpMUHbIe MecceHmKepbl? KakoBa vx posib B kiieTke?

Uto npeacTasnsioT coboii peuenTopbl? KakoBbl nx 0CO6EHHOCTM? Ha kakve Tunbl noapas3fenstor
peLenTopbl, y4acTBYyOLME B NPYEME BHELLHETO CUrHaia B KeTKy?

Kakvne nartosiormyeckMe COCTOSIHMSA OpraHu3ma 4YesioBeka CBsi3aHbl C HapyLleHMeM MNpOoLEecCcoB
TpaHCOyKUMM BHELUHETO CurHana B KNeTky?

KakoBa ponb MeM6paH B UHTErpaLmm npoLeccoB KNeToYHoro metabonmsma?

KakoBO TeopeTunyeckoe 1 npakTuyeckoe 3HavyeHne UccnefoBaHuii, Hanpas/ieHHbIX Ha BbisiBIEHUE
MeXaHW3MOB nepeayn nHopMaLmnn B KNeTky?

KakoBa posib MeM6paHHbIX MMNWUA0B B Npoueccax nepegayn CUrHasioB B KNeTky?

Kakne 6enku Mem6paH HasblBaT afre3nBHbIMU, KakoBbl OCOOEHHOCTM WX CTPOEHUS,
Knaccudmkaumsa n posib B 06ecnevyeHnn MexKneTouHbIX B3auMogencTBuin?

Kakoe 3HaueHvne MMeloT nccnenoBaHns UCKYCCTBEHHBIX MEMOPaHHbLIX CTPYKTYpP? KakoBbl 0651acTu
NX NPUMEHeHNs?

Uro noHMMaloT nof  aAcopOUMOHHBIM - MEXaHW3MOM  perynnpoBaHus  (depMeHTaTMBHOW
aKTUBHOCTU?

Kakne naTonormyeckme COCTOSIHMA OpraHvM3amMa 4YefioBeka CBsi3aHbl C  WMHTEHcucpumkaumei
NMEPOKCUAHOTO OKWUC/IEHUS NUNMAOB MemOpaH M 06pasoBaHMEM akTMBHbLIX (DOPM Kucnopoga?
Kakne metoabl 1 noaxonbl MOTyT 6bITb MCMONB30BaHbI 4715 UX NIEYEHNS U NPOUIAKTUKN?
O6ocHyiiTe yTBEpXaeHne: «bnomemobpaHbl - HeNPeMeHHbIe YHaCTHUKM COBOKYMHOCTU MPOLECCOB
BO3HWKHOBEHWS U pa3BUTUS psga NaToI0rMYecknx COCTOSTHUIA opraHn3Ma YesioBeka.

KakoBa poOsib KOMMOHEHTOB 6MOA0rMyeckux MembpaH B peav3auny MNPOLECCOB KAETOYHOW
rméenn?

Mepen Bamy CcTOWMT 3ajadva: OUEHUTb poNb 6ENKOBOr0 U AMNUAHOTO MUKPOOKPYXXEHMS B
OYHKUMOHUPOBAHUN  ONIMTOMEPHbIX MeMbpaHHbiX ATda3. Kakoro poga 3KCNEpPUMEHTbl Bbl
naaHupyeTte NpoBecTy u novemy? Kakue fgaHHble MOryT ObiTb NOJyYeHbl BAMAU?

Kakne meTobl MOXHO UCMNOb30BaTh 418 UAEHTUDUKaLMN MEMOPAHHBIX KOMMNOHEHTOB?

EcTb nn pasnuuusa mMexay peuentopamMmu CUrHanTPaHCAYKTOPHbIX CUCTEM KNETKU U peLentopamu,
obecneunBaroLLMMU MEXK/IETOUHbIE KOHTaKTbI?

Kakne natosornyeckne COCTOSHUS OopraHu3Ma 4vesioBeka CBS3aHbl C HapyLUEHUSAMU CTPYKTYPbl U
PYHKLMIT MEMOPAHHBIX KOMMNOHEHTOB?

Moyemy TpaHcnopTHbleAT®asbl Ha3bIBAKOT NUNUA3ABUCUMbIMU (hepMeHTaMun?

Kakne y4yeHble BHeC/M BkMag B pasBUTME TEOPETMYECKUX MNPEeACTaB/IEHUIA O CTPYKType MU
PYHKLUMAX BUoMeMbpaH?

KakoBa poib /IOMUHECLLEHTHOrO METOA4a B NCCNefoBaHnsaX 6uomemopaH?

Mouemy wnccnefoBaHUsA CTPYKTYPbl M YHKUMIA 6uomemMbpaH HeobxoauMbl AN pPa3BUTUS
6rnomMeanLmHbI?

Uem oTiimyatoTcsa apyr oT gpyra MeMmopaHbl 3puTpOLMTOB U NEAKOLNTOB?

C Kakoli uesnbio B MEMOPAHOMONMU NMPUMEHSIOT AeTepreHTbl? KakoBa nx npupoga u MexaHusMmbl
[OeCTBUSI HA MeMBpaHHbIe CTPYKTYpbI?

UTo 03Ha4aeT TePMUH «OUHAMUYECKOe COCTOSHME» MeMOpaHHbIX KOMMNOHEHTOB? Kakue hakTopbl
B/IMAIOT HA OMHAMUYECKOe COCTOsAHNE MeMOpaHHbLIX 6eK0B 1 IMNNA0B?

UeM BHYTPEHHSS MUTOXOHApUasibHass MembpaHa oT/MyaeTcsa OoT ApyrMx TUnoB MemopaH
3yKapuoTUYeCcKnX KNeTok?

KakoBa ponib akTMBHbIX hOpM K1Copoga B OYHKLMOHNPOBaHUN 6ruomemMopaH?



39. B yeM COCTOUT aKTyaslbHOCTb W3y4YeHUA MexaHW3MOB TpaHcrnopTa BeLecTB W WMOHOB 4epes
MembpaHy? KakoBbl 061acTV NPaKTUYECKOro UCMO/1b30BaHWsA pe3y/ibTaToB 3TUX UCCef0BaHNi?

40. Moyemy wnccnepoBaHust CTPYKTYpPbl U OYHKUMIA GUOMEMOpaH BaHbl ANA ddapMakosiormm 1
tapmaummn?

OueHka 3HaHWi, YMEeHWUIA N HaBbIKOB, XapaKTepusyrLmx atanbl 0OPMUPOBaHUSA KOMMNETEHLMIA B paMkax
N3y4YeHUs ANCUMNANHBI, OCYLLECTBNSAETCH B X04€e TeKyL el 1 NPOMEXYTOYHON aTTecTaymn.

Tekywaa arrectauma NpoBOAUTCA B COOTBETCTBUM C [OSIOXEHMEM O Tekylleil atTectauun
obyyarwolmxca No nporpaMmamM  BbiCLIEro  o6pa3oBaHUsA  BOPOHEXCKOro  rocyAapCTBEHHOro
yHMBepcuTeTa. Tekyllas attectaums npoBoAnTCA B oopmax: YCTHOro onpoca (MHAMBUAYyasbHbIM onpoc,
hpoHTanbHasa beceaa, AoKNadpbl); MMCbMEHHbIX PaboT (KOHTPObHbIE PaboThbl, TECTUPOBAHMS).

MpomexyToyHasi atTecTayms NpoBOAUTCS B COOTBETCTBUM C [MOI0XKEHMEM O NMPOMEXYTOUHO
aTTecTaymm oby4daroLmxcs no nporpaMmmam BbiCLLIEro 06pasoBaHms.

KOHTPO/IbHO-U3MepuTesibHble Martepuasibl NPOMEXYTOYHON artTectauun BKIKOYalT B cebs
TeopeTnyeckne BOMPOCHI, NO3BOMAKOLWMNE OLEHUTb YPOBEHb MOJYYEHHbIX 3HaHWi. Tpu oLeHuBaHuK
NCNOoJIb3yeTCH KayeCTBEHHas LKaslia OLEHOK. KpUtepumn oueHnBaHms NpuBeneHbl HUXKe.

TpeboBaHWs K BbINOMHEHNIO 3aaHuiA (MW LWKa/bl U KPUTEPUUN OLLEHUBAHNS)
ONns oueHMBaHUs pe3y/nbTaToB OGy4YeHUs Ha 3ayeTe UCMoMb3ylTCA Creaylolye nokasatenu: BnajeHue
TEOPEeTNYECKMMUN OCHOBaMW AUCLMMN/IMHBI, CNOCOGHOCTb WIOCTPUPOBATL OTBET NprMepamu, dhaktamm, AaHHbIMU
HayYHbIX WCCNefOBaHWiA, NPYMEHEHUe TeopeTUYeckux 3HaHuid no 6Guodm3nke MeMBpaH B Hay4HbIX
nccnefoBaHUsX A1 U3YYEHUsI CTPYKTYPHO-(PYHKLMOHAIbHOTO COCTOSIHWSE MeMBpaH KIeTOK U MX KOMMOHEHTOB B
HOpMe, Npu BO3AEWCTBUM (PU3MKO-XUMUYECKMX areHTOB W pasBUTWM MATOMOTMYECKUX COCTOSIHUIA opraHu3Ma
yesnoBeka.
[N BbICTaBeHUs 3a4eTa HeO6GX0AMMO BbINOJHWTL /TaGopaTopHble PaboThl.
[N oueHnBaHUA pe3ynbTaToB 06yYeHUst Ha 3a4eTe UCMO/b3yeTCs — 3a4TeHO, HE 3aUTEHO.
CoOTHOLLIEHWe nokasaTeseil, KpUTEPMEB U LIKa/Tbl OLEHNBAHUSA Pe3y/ibTaToB 06yUYeHus

YpoBeHb
Kputepun oLeHnBaHns KOMMNeTeHL i cchopmmpoBaH LLikana oueHoK
HOCTK
KOMMNETEHLMiA
O6yvarowuinica BnageeT MNOHATUIAHBIM annapaTom AaHHOM 0651acTy ba3zosbili 3aymeHo
Haykn  (TEOpPeTUYECKUMW  OCHOBaMW  OMCUMM/IUHBI),  CMOCO6GEH YpoBeHb
WNNIOCTPUpPOBaTb OTBET Npumepamu, aktamu, OaHHbIMU HayuHbIX
nccnefosaHuii. BeinonHwun nabopartopHblie paboThbl.
O6yvyarowuniica  AEMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble - He 3aumeHo
3HaHWA NO nporpaMme AWUCUMMNIUHBI, JOnyckaeT rpybble ownbkn B
oTBeTe. He BbinonHnN nabopatopHble paboTbl.

20.2. MpomeXxyTo4yHaa aTrecTayus

MpomexyToyHada aTrectauua Mo AUCUMMJIMHE OCYLLECTB/ISETCA C MOMOLWbLID CrefyloLwnx

OLEHOYHbIX CPe/iCTB:
MepeyeHb BOMPOCOB K 3a4eTy:
Ne n/n | MepeyeHb BONPOCOB
1. OnpegeneHune n yHkuun buomemoépaH. Mictopmsa membépaHonormm.
2 MeTogabl uccnefoBaHns 6uomembpaH: Guoxummyeckme, ranoormieckne, UMMyHOI0TMYecKkue,
’ reHeTuuyeckme, buodmsmueckre. Nx xapakrepmcTuka.

Buodmsnyeckne meToabl MccnegoBaHuMs  MembpaH:  AudpakuMoHHble  (PeHTreHOBCKast
andpakums, audpakums HEeNTPOHOB); pPe30HaHCHble (S4EPHbIA  MarHUTHbIA  pe30HaHc,
S/IEKTPOHHbIV  MapaMarHuTHbIA  pe3oHaHc); ontuyeckme (abcopOuUoHHas CNekTPOCKoNus,
donyopecueHuMsa 1 MeToh (/lyOpecUeHTHbIX 30HAOB, AMCNEPCUS OMTUYECKOro BpalleHus,
KPYroBOi ANXpoun3M, MHppakpacHas cnekTpodoToMeTpus); anddepeHumanbHas ckaHmpyoLwas
MUKPOKaUTIOPUMETPUS; METOL, PaAN0aKTUBHbLIX METOK; METOA MOAEIMPOBaHNA MEMOPAH.
Knaccudpmkayms, coctaB, CTPykTypa, M (yHKUMM MeMOpaHHbIX nnnuaoB. OCOGEHHOCTU
NIMNUAHOro coctaBa MemM6paH KNeToK NpoKapuoT, 3ykapuoT 1 BUPYCOB.




da3oBble nepexogbl NUNMAOB B MembpaHe. JIMOTPOMHbIA M TEPMOTPOMHbLIAME30MOPN3M

5. nnupoB 6uomem6bpaH. KuHkM, MexaHn3m nx o6pasoBaHms. CTPYKTypHas acMMMETPUs IMNnaos.
CBsa3b Mexay ha3oBbiM COCTOSIHUEM AUNMAOB N (PyHKUME MeMbBpaH.
6. Knaccudpmkaums, cTpyktypa, yHKUMM 1 TIoKaIn3aumst MEMOpaHHbIX 6e/1KOB.
CTpYKTYpHO-(PYHKUMOHa/IbHAsA opraHm3auus MeMOpaHHOro Kapkaca 3pUTPOLMTApHOR KNeTKu.
7. XapakTepucTmka OCHOBHbIX OesflkOB 3puUTpOLMTapHOl Mem6paHbl: CNeKTpuHa, akTuHa, 6enka
noaockl 3, rMKoopmnHOB 1 Ap.
8. Xapaktepuctumka yrneBoAHbIX KOMMOHEHTOB 6uoMemMbpaH.
9. CTpyKTypa 1 hyHKLUM nnasMaTnyecknx MemopaH Ha npuMepe MeMo6paH 3puTPOLUTOB.
OCO06EHHOCTN  MEXMOMEKYNAPHbIX B3aVMOAEWCTBUI B MembpaHax. ®Pu3snyeckne OCHOBbI
10 BHYTPMMEMOPaHHbIX B3aMMOLENCTBUIA. JIunua-nunuaHele, 6enok-nunuaHblie n 6enok-6enkosblie
’ B3aMMOAENCTBMSA B MeMbpaHax, WX posib B (PYHKUMOHWPOBaHUM 6GuomembpaH. lMoHssTue 06
aHHYNSApPHbIX annugax. MoHATMe o padiTax.
11 PasButne npeactaBneHnii 0 CTPYKTYPHOI opraHusaumm 6uomembpaH. Mogenn 6uomembpaH:
’ Jannannm n flaBcoHa, PobepTtcoHa, 3uHrepa n HnkonbcoHa, KoHeBa 1 coTp. u ap.
VckyccTBeHHbIE MeMOpaHbI, IMNOCOMbI U MPOTEO/IMNOCOMbI, METOAbI MX NOYYEHUS, CTPOEHNE,
12. CBOWCTBa, MPUMEHEHME B Pas/iMyHbIX 061acTax 6uonormm M mMeavuuHbl. B3ammopencTtsue
INNOCOM C KeTKaMu.
O6LLas xapakTepucTrka NnpoLeccoB TpaHCnopTa BELeCTB Yepe3 MemopaHy. [suxyLme cunbl u
13. MeXaHW3Mbl MeMOpaHHOro TpaHcnopTa. TepmoAvHaMUYecKue ypaBHEHUS W KpUtepun
NpoLEeccoB NacCUBHOIO M akTMBHOIO TpaHcnopTa.
14, MaccyBHbIN TpaHCMOPT BeLecTB. [lacCUBHbLIA TPaHCNOPT WMOHOB. YpaBHeHus auddysuu,
NPOHMLAEMOCTH, KOHCTaHTa NPOHNLAEMOCTH.
15 VHAYLUMPOBaHHbIA MOHHbIA TpaHcnopT. MoaBMKHbIE NepeHocUnkn (MoHodopskl). Vicnonb3oBaHue
' MOHOhOPOB B UCC/1eA0BaHMAX MeMOpPaH 1 MeguLMHeE.
VoHHbIE  TpaHCMopT 4epe3 cesileKTUBHble KaHanbl. Knaccudmkaums MOHHbIX — KaHas1oB.
16. CTpyKTYPHO-(RYHKLUMOHA/IbHASA OpraHn3aums MOHHbIX KaHanoB MeMbpaH (noTeHuman3aBucumble
Ka/IMeBble, HATPMEBLIE, Ka/TbLIMEBLIE KaHaslbl).
17. [nckpeTHoe onncaHune TpaHCcnopTa Yepes NOHHbIE KaHasbl.
18 AKTMBHbIA  TpaHcnopT. [lepBMYHO- W BTOPMYHO-aKTMBHbIA  TpaHcnopt.  CTpykTypa,
’ dyHKUMOHaNbHbIE N hnsmko-xummndeckme ceoinctea Na, K-ATdasbl n Ca — ATdasbl.
109. MonekynspHble OCHOBbI (PYHKLUMOHMPOBAHNS CUCTEM BTOPUYHO-aKTUBHOMO TpaHcnopTa.
20. MepeHoC Yepe3 MembpaHy MakpoOMOIEKY N YaCTULL: SK30LUTO3 N SHAOLMTOS.
21 O6LLasa xapakTepucTrka NpoLeccoB nepegayn nHopmaumm B kietke. MNMoHATie 0 NEPBUYHbIX U
BTOPMYHbIX MECCEeHIKepax.
29 Knaccudmkaums, 0COH6EHHOCTU CTPYKTYPHO-(PYHKLMOHAIbHOM — opraHm3aumn  MeM6paHHbIX
' 6es1KoB-peLenTopos.
23. XapakTepucTuka afeHWIaTUMKIa3Horo Nyt nepegadv curHana B KneTky.
24. XapaktepucTuka pocthonHO3UTUAHOTO MyTU Nepefayn curHana B KneTky.
Yyactue KOMMOHEHTOB 6GuoOMeMbpaH B OCYLLECTBAEHUN U perynupoBaHum MeTabonmyeckmx
25 NPoOLECCOB B KneTke. AACOPOLMOHHbBIA TUN perynsumm metabonmama. MNoHATne o metabonoHe,
) dmsmonornyeckoe 3HadyeHue ero obpasoBaHus. [NPOCTPaHCTBEHHO-CTPYKTYpHAsA opraHusaums
hepMEHTHbIX CUCTEM K/1eTKM (Ha Npumepe IMKOIMTUYECKOro Komnaekca u umkna Kpeb6ca).
26. MyTn HeliporyMmopasibHON perynsauum doyHKUWI KIeTok.
27. AAre3nBHble 6enkn MeMOpaH: MHTEMPUHBI, KaArepuHbl, CENEKTUHbI, UMMYHOT/T06Y/TMHBI.
28 Ponb KOMMNOHEHTOB 6GUOMEMOpPaH B OCYLECTB/IEHUM MEXKIETOUHbIX B3auMOAENCTBUI.
' MpuKpenuTesibHble, 3anMparLLme N KOMMYHUKALMOHHbIE KOHTaKTbl MEXAY KNeTKaMu.
29. MeTogpbl MoandmKaumm NPUPOLHbLIX U UCKYCCTBEHHbIX MEMOpPaH.
30. CB060AHO-paankasibHOe MNEPOKCUAHOE OKUCMEHWe NUMMAOB Memb6paH B HOpME U npwu
naTosIorMyYecKMx npoLeccax.
31 AKTVBHbIE (DOPMbI KUC/IOPOAa, MEXaHU3M UX 06pa30oBaHus, CBOCTBA, MyTK YyTUn3aumm, posb B
’ peryaMpoBaHuM MeTaboamMyeckux NpoLeccoB B brocncTemax.
AHTUOKCMAAHTBI, MX Knaccudmkaums, nokasmsaunsi, CBONCTBA, MexaHU3Mbl GMOSI0rM4eckoro
32. gelicteus. MNoHATNE O NPOOKCUMAAHTaxX 1 OKUC/IMTENIbHOM cTpecce. Pefokc-perynauns — oamH 13
MEXaHW3MOB perysimpoBaHnsg MeTaboimMyeckmx NpoLeccos.
33 KnetouHasa rubenb. Anonto3. Hekpo3. Aytodarvs. Ponb KOMMNOHEHTOB 6GuomembpaH B
' peanMsaumm NPoLLECCOB K1ETOYHOWN rmbenu.
34 MaTonormm opraHusma 4esioBeka, CBA3aHHble C YCW/EeHUMEM UK ocnabfieHneM npoueccos
’ KNETOYHO rmbenun. Perynsums npoLeccoB KIeTOUYHOW rmbesnu.
35 SHeproconpsrawole membpaHbl: onpegesieHne, kKnaccugmkauusi, 0CO6EeHHOCTU CTPOEHUS 1

dhyHKUMOHMpoBaHusi. ConpsiraroLive qakTopbl, CONpsiraloLmne NoHbI.




| 36. | BroreHes MembpaH. |

KOHTpOfIbHO-VI3MepVITefIbeII7I Marepuan g5 3adeTta BKIoYaeT 2 Bonpoca 13 rnepeyvHs Bonpocos Ans
3ayeTa.

Mprumep KOHTPOJILHO-U3MEPUTENIbHbIX MaTepUasIoB K NMPOMEXYTOUHOW aTTecTauum

YTBEPXXJAHKO

3aBeayrownii kaceapoi
61MON3NKN N BUOTEXHOOTNN
B.I. ApTioxoB

_._.2022

Hanpasnenue 06.04.01 buosoeus

OvcumnnunHa 61.B.4B.05.01 bBuothusuka membpaH
dopma 06yyeHus o4yHas

Bua KOHTponga 3avem

Bup, atrectaunm rnpomMexymoyHasi

KOHTpO/IbHO-n3MepuTesnbHbIin matepuan Ne 1
1. Metoabl uccnegoBaHns 6uomembpaH:  GuoxMmuueckue,  usnonornyeckme,  MMMyHOMOrMyeckue,
reHeTuyeckme, bmodmsmnyeckme. VIx xapakrepucTuka.
2. TMaTtonornm opraHW3ma 4esnoBeka, CBS3aHHble C yCWNeHWeM W ocnabneHnem MpoLeccoB KeTOUHON
rmbenun. Perynsaumsa npoueccoB KNeTOUHON rnbenn.

Mpenogasatesnb M.A. HakBacuHa
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